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can't be wrong 
\ NE of our customers claims to have thirty thousand 
} «AUDCO’ LUBRICATED VALVES in use. Another 
customer hearing the news intends to beat this figure 
shortly, whilst a third considers this number “ just chicken feed.’ 
So another record is likely to be broken by British Industry. 
Maybe you cannot use nearly so many but a smaller number could give you 
equally good service. 


: 
: 
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for rapidly testing the fad- 
ing characteristics of paints 


and the durability of varnishes, 
etc. 


The K.B.B. Fugitometer is a complete unit, with 
electric lamp, air circulating system, motor 
control switches, and steadying  resistarice 
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—— BAMAG_ _PLANTS>— 


FOR PRODUCTION OF 


SYNTHETIC NITROGEN FERTILISERS. 
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Bamag Ltd. supply a large range of Plant for the Chemical 
Industry including those mentioned in the above chart. Do 
not hesitate to call upon the services of the Bamag Specialist 
Chemists and Engineers to help you in the planning of your plant. 
Full particulars and literature upon request. 


BAMAG 


BAMAG LIMITED 


UNIVERSAL HOUSE, 60 BUCKINGHAM PALACE ROAD 
LONDON, S.W.1 


Telegrams : Bamag, Sowest, London 





Telephone: SLOane 9282 











BAMAG LIMITED ARE ON WAR OFFICE AND ADMIRALTY LISTS 
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FINE and SUPERFIN 
GRINDING FOR THE TRADE 


To pass 15,000 holes to linear inch! 


Is this possible? Yes, by our specialised equipment 
with some selected materials we have been able to 
reduce to this fine state of division. 


But we are regularly grinding materials from 150 
mesh to 3,000 mesh and better. 


Send us your problems. 


T. S. WILSON & CO, 


16, PHILPOT LANE, LONDON, E.C.3. 
Mansion House. 8138/9 

































A NEW AGID PUMP 


GLANDLESS—SELF-PRIMING 


ee reer —_—_ —- 





PATENT GLANDLESS ACID PIMPS 


@ NO PACKING GLAND @ NO BEARING SURFACE IN CONTACT WITH ACID 
@ MADE IN SPECIAL MATERIALS RESISTANT TO ALL CORROSIVE LIQUIDS 
@ LONG AND TROUBLE-FREE LIFE ASSURED 

@ SELF-STARTING EVEN AFTER A LONG SHUT-DOWN. 





Full Particulars from: 


KESTNER EVAPORATOR & ENGINEERING CO., LTD. 


Chemical Engincers 5, GROSVENOR GARDENS, LONDON, S.W.|I 
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es ENGINEERING COMPANY LIMITED 


CAST IRON 
SATURATOR 
12’ inside diameter 
18’ 10” overall 

height 
2! tons weight 


We are specialists in 
the manufacture of all 
types of Iron Castings 
for the Chemical and 
Allied Industries. 


WORKS Abed, fe LANCS 
LONDON OFFICE BRETTENHAM HOUSE WC.2. TEMPLE BAR 9631 
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D of MOLYBDENUM 


Gravimetric assay with 
x-BENZOIN OXIME 





Colorimetric estimation of traces with 


PYROGALLOL 


The separation and determination of Molybdenum 
<Hiwp and many other metals forms the subject of 
‘ORGANIC REAGENTS FOR METALS’”’ 


175 pp. 4th Edn., 1943 4/- post free 
The Book and the reagents produced and distributed by 


HOPKIN & WILLIAMS LTD. 
16-17 ST. CROSS STREET, LONDON €E.C.! 
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Faded account books still in existence show that the 


Staveley Works were in active’ operation as far back 
as the year 1690. The Staveley Coal & Iron Co. Ltd. was 
one of the first to be registered under the Act of 1865. 


THE STAVELEY COAL & IRON CO., LIMITED. NR. CHESTERFIELD 
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HARD FACING }X” 


IS THE SCIENCE OF WELDING 
AN ALLOY OF MAXIMUM RESIST- 
ANCE ON TO THE WEARING 
SURFACE OF A COMPONENT 
DESIGNED TO WITHSTAND 
ONLY THE REMAINING SERVICE 
CONDITIONS. 


DESIGN...places the bardsurface of correct 
thickness in « position to withstand ser- 
vice loads and makes due allowances for 
welding distortion and the characteristics 
of the bardfacing alloy and base setal.... 
TECENIQUE...ensures « surface free 

, of uniform correct bardness, 
of smooth finish and with « sinisue dis- 
tertion and grein growth in the base 


of tumgstes carbide particles in « tough 
matrix of cobalt and chrosius. It is 
hard, stainless and exceptionally re- 
sistant to the effects of heat 

BASE mETALS...which can be Stellited are 
cild steel, medium carbon steel, alloy 
steel, air bardening stainless steel, 
mencenese steel, and cast iron 
BELDING...or deposition of the Stellite 
is dome with the oxyécetyleme torch or 
the electric arc. The torch gives @ 
precision deposit free from flaws; 
uncontaminated with bese getal. The 
arc cives repic welding ‘or ruggec 


HEAT TREATMENT...is necessary 

prior to welding, to prevent 
tortion anc after welding 

to relieve stresses, remove grain 


growth, prevent cracks 


WE HAVE BEEN DEVELOP- 
ING AND USING DELORO 
STELLITE HARD FACING 
ALLOYS FOR 20 YEARS. 
OUR EXPERIENCE IS AT 
YOUR SERVICE. 


DELORO STELLITE 


CUTTING TOOLS 
DELORO SMELTING @ REFINING CO. LTO. (OF CANADA) 


HIGHLANDS RD. SHIRLEY 
BIRMINGHAM 


HARD FACING ALLOYS 
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BAKELITE 











ot only before this war, but 

during the war 1914-1918 our 
chemists were on research to improve 
BAKELITE for Government require- 
ments. For some years afterwards the 
most important War Department using 
Bakelite demanded all of our product— 
and would use no other. 





e lent our chemist, ‘‘ Doctor 

Heineman,’’ to America. His 
assistant is still with us. We then 
engaged, for special research, Doctor 
Alfons Ostersetzer, of Vienna (from 
Italy, where he had fled to escape 
Hitler), and have since loaned Doctor 
Ostersetzer to the Canadian Government 
War Department for special research on 
Bakelite Varnishes, and he has this last 
month been loaned to the U.S. Govern- 
ment for the same purpose. 


e, Attwaters, have always 

during the 70 years of our 
existence in business, actively worked 
to improve our products. 














ATTWATER 


& SONS, LTD. 
PRESTON, LANCS. 
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For further particulars write to: 


W.C.HOLMES & CO.LTD 


HEAD OFFICE . TURNBRIDGE . HUDDERSFIELD 


LONDON OFFICE . 119 VICTORIA STREET, S.W.i . MIDLANDS OFFICE . 2! BENNETT'S HILL, BIRMINGHAM 2 
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HICH BOILING 


TAR ACIDS 
q CRESYLIC 
CREOSOTE 
NAPHTHALENE 






PYRIDINE 


MIRVALE 


CHEMICAL CO. LTD., MIRFIELD, YORKS. 


TELEPHONE: MIRFIELD 2157 
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| MAKERS 
| DANKS OF NETHERTON LTD. 
| BOILER MAKERS SINCE 184l 
NETHERTON - DUDLEY 


\TEMPORARY LONDON OFFICE: | 
329, HIGH HOLBORN LONDON, W.C.1. | 





























THE GUELPH CASK, VENEER 


& PLYWOOD CO., LTD. 
West Ferry Road, 


MILLWALL - LONDON, E. I4 
Telephone: East 1489 


Also at: 
Manchester, England ; Scotstown, Quebec ; 











and Mattawa, Ontario, Canada. 








Wire 


other WIREWORK 
requirements for 
the Chemical and 
Allied Industries. 


MACHINERY 
MEASURED, GUARDS 


DESIGNED, 
CONSTRUCTED & ERECTED 








F.W.POTTER & SOAR LTD 





PHIPP STREET, LONDON, E.C.2 
Telephone : BiShopsgate 2177. 
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TRADITIONAL RELIABILITY 














rer ge 


ELECTRIC MOTORS 





BTH MOTORS AND CONTROL GEAR 














used in all industries 
throughout the world. 











SPECIFY BTH > 











THE BRITISH THOMSON-HOUSTON CO.,LTD. 


CROWN HOUSE. ALOWYCH. LONDON, w 


A346! 
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B.D.H. ORGANIC REAGENTS 


FOR ANALYTICAL USE 


| N the eighth revised and enlarged edition of the B.D.H. Book 

of Organic Reagents for Analytical Use the application of 
seventy reagents is described : this is nearly twice the number 
mentioned in the first issue of the book. 


i HE monographs have been rewritten and amplified in order 
embrace the latest researches, while a large number 
of references to recent publications have been added. 
Accounts of many new colorimetric determinations in 
addition to various analytical methods employing organic 
reagents are presented. 


Price 3s. 6d. net ; inland postage 6d. extra 


THE BRITISH DRUG HOUSES LTD. 
GRAHAM STREET - - LONDON N.|I 
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VATS andl the ae ae shortage. 


Ws: still possess limited stocks of the usual imported timbers 
suitable for chemical Vats, but to save shipping space it 
is important that whenever possible home-grown timbers should be 
used instead. We have stocks of high quality English Oak and English 

: Larch in seasoned condition and we hope 
- that our customers will co-operate by 
considering the use of these timbers for 
their Vats wherever possible. 








Murther note-Gince the war began we 
have so far fully main- 
tained our pre-war high standards as to 
quality and seasoning of timber, and it is 
our intention to continue thus. If, however, 
circumstances should at any time compel 
otherwise, any quotation affected would 
contain an appropriate notification. 























AND SON, LIMITED 
Harders Rd., Peckham, LONDON, S.E.15 
Phone: New Cross |826 
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Mineral Resources 


A a time when everyone seems to 
be planning vast programmes which 
will require immense quantities of raw 
materials, it is well to direct attention 
to the supply of these essentials. An 
enormous increase in world trade is pro- 
jected through an improvement in the 
standard of living of the more backward 
nations. This increase is designed, for 
the time being at all events, to absorb 
the manufacturing activities of the 
present industrial nations; and in addi- 
tion the now backward nations will 
themselves inevitably become _ indus- 
trialised to some extent, and the demand 
the raw materials of the earth will 
increase at a staggering rate. There are 


tor 


clause which promised to all States, 
great and small, victor and vanquished, 
access on equal terms to the raw ma- 
terials necessary for economic prosperity. 
Before it can be implemented there must 
be knowledge of each nation’s mineral 
resources, together with constant revi- 
sion in the light of new geological dis- 
coveries and industrial development. In 
solving this problem and other problems 
of allocation that must the com- 
mittee was forced to recognise certain 
general considerations which any inter- 
national authority charged with the allo- 
cation of raw materials must take into 
account. Countries vary considerably 

their mineral resources, and no country 


arise, 


comparatively few raw materials that is completely self-contained. Although 
are completely unlimited in supply so some essential chemical compounds which 
far as present and foreseeable future occur as natural minerals can be made 
requirements are con- On Other Pages artificially, they can 
cerned. Among these Vol . a be made only from 
Notes and Comments 125 ited 
are air, water, the Alginate Rayon 194 other mineral re- 
silicates composing . Production of Raed Wout 125 sources. For exam- 
clay and other rocks, South African Vermiculite 129 ple, crvolite, which 
and to a lesser extent, Plastics Development 129 =occurs only in Green- 
vegetation. Personal Notes 130° land, can be made by 
The British Asso- Tartrate Recovery ; eee 130 combining AIF; and 
ciation appointed a R SBTALAA —o See ‘ NaF, but the fluorine 
' ' ; tecovery of Zine e .. dl . ' ., 
committee to inquire Metallurgical Progress and the must sul be obtained 
into and report upon Chemist se 13 from fiuorspar, which 
the state of know- Refrigeration of Steel .. 136 is not obtainable in 
ledge of mineral and Copper Powder Metalluray 137 all countries. 
metal resources. other Australian Aluminium 138 The rate of exhaus- 
than coal and petro. Properties of Metals 138s tion of minerals pre- 
leum, essential for  “achtming Light Alloys 138 sents another series of 
modern industrial de- p_,7:,)), tary Topics 139 «problems. The con- 
velopment from the { Chemist's Bookshelf ... 139 sumption of minerals 
point of view of the (General News from Week to W eek 140 has been increasing 
Fourth Clause of the Commercial Intelligence 142 so rapidly that the 
Atlantic Charter—the British Chemical Prices 143 output of most of 
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doubled within less than 20 
This rate ot consumption will 
increase with increasing indus- 


S 
production of goods of every sort. Uhe 
recovery of scrap metal will retard the 
date of exhaustion of known mineral de- 
posits, but it is unlikely that it will pre- 

ent the acceleration in demand. Moder 
industrv has given great and increasing 
ice to certain minerals that were 
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to the machinery for making raw ma- 
terials available than to their conser\ 

tion. Thus it states: ‘‘As no country 
can, or will able to, provide 
trom its own natural resources the tull 
variety of minerals which are necessa! 

for its prosperity, while som 
countries possess more than they require 
OT certaln 
remove, in every way that is practicable 
les which hithert: 
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prevented tne rree interchange of sue 


ever be 
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minerals. it is necessary to 
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NOTES 


Non-Ferrous Metals 

HE series of Post-War Building 

Studies published for the Ministry of 
Works includes one entitled Non- 
Ferrous Metals (H.M.S.O., 1s.). Pro- 
duced by a committee convened by the 
British Non-Ferrous Metals Research 
\ssociation, it deals with both accepted 
applications and possible new uses of 
non-ferrous metals and _ stainless steel. 
The subject matter is arranged most 
systematically, and the ground is covered 
so comprehensively that it is doubtful 
whether more information could have 
been packed into the 72 pages to which 
the report runs. In presenting its recom- 
mendations the committee has performed 
a useful service by drawing attention to 
a number of techniques, materials, and 
finishes which are less used than their 
value warrants. Included in this cate- 
gory are the lead alloys superior to 
virgin lead, aluminium bronze, Monel 
metal, stainless steels, aluminium foil 
as a heat insulator), metallisation, and 
galvanised steel siding. It is suggested 
that the use of matt-surface and textured 
metal could be.exploited more widely 
than it has been in the past, while the 
great variety of colouring that is made 
vossible by chemical and_ electrolytic 
treatments (e.g., anodising of alumi- 
nium, B.M.A. finish of copper and brass, 
oxidation of copper alloys, self-colouring 
manganese bronze) is also emphasised. 
A number of useful suggestions are made 
as to matters requiring further practical 
trial OT laboratory research, and 
metallurgists will do well to follow these 
up in practice. 
Germany’s Synthetic Oil 
YNTHETIC oil plants in Germany 
and the occupied territories have been 
attacked systematically by the British 
and U.S. air forces in recent weeks. 
These tactics, which are already having 
a tremendous effect on the enemy’s 
transport system, culminated in the raid 
on Leuna, the biggest synthetic oil plant 

(;ermany. In this connection an 
article which appeared some weeks ago 
in a leading Swiss paper makes interest- 
ing reading. After reviewing the his- 
torical development of the techniques 
involved in the synthesis of fuel-oil, the 
author reveals that most of the larger 
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AND COMMENTS 


lignite-mining companies on the right 
bank of the Rhine have established, under 
the leadership of the Gelsenkirchner 
Mining Company, their own plants for 
the hydrogenation of coal. On an aver- 
age, these produce a ton of motor fuel 
from each five tons of lignite. The 
whole lignite output of the neighbour- 
ing Geisel Valley, amounting to 
30,000,000 tons, is being utilised at 
Leuna, the annual output of which is 
said to exceed the million-ton mark. 
At the Saale Waterworks near Leuna 
about 800,000 cu. m. of water are being 
used daily in the production of hydrogen 
for the hydrogenation process. The 
Gleiwitz works in Upper Silesia also 
produce over a million tons of oil a year. 


Underground Factories 


HE article states that several plants 

are wholly or partly underground 
and equipped with smoke-screen appara- 
tus: for instance, the Blechhammer 
works in Upper Silesia are completely 
underground and are said to have with- 
stood several air attacks. Germany’s 
total output of synthetic oil is estimated 
at 10,000,000 tons per annum. With the 
dwindling of natural oil supplies from 
Rumania, Hungary, Poland and Estonia, 
the position is becoming critical, and 
as soon as Germany has to rely entirely 
on synthetic production then the loss of 
a single plant or even storage dump will 
cause enormous difficulties. 


Toluene from Petroleum 
_ development of toluene svnthe- 
S] 


s on a large scale has been, as 
Chemical Industries suggests, one of the 
major chemical accomplishments of the 
war, to be ranked alongside the produc- 
tion of svnthetic rubber. aviation petrol, 
and penicillin. The preparation in big 
quantities of toluene from _ petroleum 
started in the United States just six 
weeks Pearl Harbour at the 
$12,000,000 plant erected at Bavtown, 
Texas, and operated by a companv 
athliated to the Standard Oil Company. 
In the following vear two-thirds of the 
making TNT in 
America came from that plant. The 
svnthesis technique had its origins in the 
observation made by chemists in the 
Baton Rouge unit of Standard Oil that 


betore 


toluene used ror 
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significant amounts of toluene’ were 
formed in the course of an attempt to 
improve petroleum products by hydro- 
genation. A report on the possibilities 
of building the ring structure of toluene 
trom straight-chain hydrocarbons was 
ready in 1933, and was passed to the 
Army Ordnance Department, which 
recognised the opportunity it offered of 
avoiding the shortage of toluene likelv 
to occur in the event of war and asked 
for further experiments to be carried out. 
By 1935 toluene suitable for nitration had 
been obtained, and by the time German\ 
attacked Poland a product 99.7 per cent. 
pure was forthcoming. August, 1940, saw 
the first batch of 500 barrels on its way 
to the Du Pont explosive works for con- 
version into TNT. No official figures 
of war-time production are available vet, 
but it is virtually true to say that the 
entire increase in American output 1s 
coming from petroleum. 


Science in the Canteen 


T a meeting if the Food Education 

Society held in London last week, 
some interesting points arose regarding 
the management of factory canteens. Si: 
Wilfrid Garrett, Chief Inspector of Fac- 
tories, gave the conference a motto: 
‘We must cater, not feed,’’ and in- 
formed his hearers that, among the 
17,000 industrial canteens now operating 
in Great Britain, the small canteens now 
continued to be the most favoured: 
in the very large ones, providing over 
1000 meals, only about 30 per cent, of 
the workers took a full meal. Miss Cliff. 
manageress of a big canteen in London, 
provided a good instance of how scien- 
tific calculation can remedy defects of 
diet. The workers in her factory, who 
were engaged in heavv smelting. had 
persistently lost weight owing to the loss 
of salt when they got hot. Science came 


aq 


to the rescue, and provided a practical 


solution TO the difficulty. 


beverage containin 


_ 


yet attractive 
A tasty it s much salt 
and plenty of fruit flavouring was sup- 
plied, and this became so popular that 
after three months the men were drink- 
ing a gallon of it a dav, and all loss cf 
weight was stopped. It is perfectly true 
that a little imagination, regulated by an 
adequate use of chemical knowledge, can 
add immensely to the comfort and satis- 
under factorv 


faction of people working 
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. 
Alginate Rayon 
Affinity for Dyestuffs 

particular interest in the lecture en. 

titled * The Dyeing of the Newer 
Rayons,’” which Mr. C. M. Whittaker de 
livered to the London Section of the $.C.1. 
recently, was the passage dealing with alg 
nate rayon. One of the advantages claimed 
for alginate rayon is that its production 
does not require the lmnportation of raw 
materia! as it is obtained from seaweed, of 
Which there is a plentiful supply, particularly 
in the Western Hebrides. While this is true, 
said Mr. Whittaker, it must be realised that 
the Western Hebrides are a considerable 
distance from our textile production cen 
tres. The other great advantage of alginate 
rayon and one which has a peculiar advan 
tage in war time, is that it is fireproof, and 
this naturally points to a post-war use in 
curtains and hangings in public buildings 
in order to reduce fire risk. 

Alginate rayon may be produced with dif 
ferent metallic salts; calcium, chromium, 
and beryllium have been put forward by 
Professor Speakman, who has played a pro 
minent part in the war-time development of 
this rayon. Calcium and sodium alginate 
rayon are soluble in soap, and Speakman 
has capitalised this weakness by using it 
as a binding thread during weaving, which 
binding thread may be subsequently removed 
by treatment with soap. This method can 
produce fabrics of a net-like structure by 
other than the normal method of carbonising 
the cellulose fibre subsequent to weaving. 
It will be immediately appreciated that 
treatment with soap is a very much easier 
and less dangerous form of removal of the 
unwanted fibre after weaving than carbonis 
ing. 

Improving the Fastness 


Chromium and beryllium alginates may be 
dyed with the mordant dyestuffs, but they 
have no affinity for cotton or acid dyestuffs 
It has been shown by Wilcock that a pre 
treatment of alginate rayon with ‘*Fibrofix”’ 
a product put forward by Courtaulds for 
improving the fastness to washing by after 
treatment of direct cotton colours but which 
is not in present supply owing to war-tim: 
restrictions) gives the fibre a very good 
athnity for direct cotton dyestuffs and for 
the aggregated acid dyestuffs, and it gives 
an unproved affinity for some mordant dye- 
stuffs. Finally, the molecularly dispersed 
acid dyestuffs, Neolans, and acetate dye- 
stuffs have no affinity for alginate rayon, 
nor does a pre-treatment with ‘* Fibrofix ’ 
increase their affinity. Mr. Whittaker’s 
address is published in full in Chemisiry 
and Industry June 22. 1944. p. 269. 
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Production of Food Yeast 
Teddington’s Pilot Plant 





Fig. 1 (left). Vessel used at the Chemical Research Laboratory for the initial food- 


| 





_—_ 






. 


yeast investigations. Fig. 2 (right). Photograph of the pilot plant; details of its 
design are shown in Fig. 3. 


ETALLS released last year about the 

production of food yeast at the Chemi- 
cal Research Laboratory, Teddington (THE 
CHEMICAL AGE, 1945, 48, p. 249 and p. 260 
stimulated a great deal of interest. Ti 
satisfy a widespread demand for more in- 
formation about the process, Colonial Food 
Yeast. Ltd... the Government undertakin 
sponsored by the Colonial Office to explo) 
the process on the large-scale, has publishex 
a booklet on the subject, entitled Foo. 
Yeast: A Venture in Practical Nutrition 
from which the account that follows has 
been abstracted. 

This publication takes pains to point out 
that there is nothing new about the deliber- 
ate and scientifically-inspired use of yeast 
as a foodstuff for men and animals. In the 
last war the Germans used it as a source of 
protein for human consumption; but then 
it was not a complete success probably be- 
cause the quantities fed were too large. 
(As a regular part of a daily diet an amount 
of about 4 oz. is recommended as valuable, 


though quantities of up to 3-40z. per day 
have been eaten without any untoward 
elfects.) In this war the Germans are 
understood to be manufacturing and using 
some thousands of tons of food yeast a year, 
cultivating it on wood sugar prepared by 
the costly process of hydrolysing wood by 
strong acid. Here in Britain a similar in- 
terest has been taken in the possibilities of 
food yeast. Earher in the war plans were 
laid to produce food yeast from molasses 
both in this country and in the colonies. 
It was for this purpose that the company 
called Food Yeast Co., Ltd... was formed 
by the Ministry of Food. However, the 
increasing stringency of the shipping situa- 
tion and the consequent impossibility of im 
porting the raw material required led to 
the abandonment of plans for production in 
the United Kingdom. The proposal re- 
mained to manufacture in the colonies, spe- 
cifically in Jamaica, and it was decided, as 
this was a ploneer venture, to undertake it 
with the assistance of public funds provided 
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under the Colonial Development and Wel- 
fare Act of 1940. The Secretary of State 
for the Colonies made a scheme under this 
Act providing an interest-free loan of 
£150,000 for the Jamaica _ project. The 
West Indies Sugar Co., Ltd., was chosen to 
handle the scheme because their facilities 
enabled them to tackle the complete design, 
purchase, erection of the factory, to be sited 
at Frome in the Westmoreland County of 
Jamaica, and to operate in cenjunction with 
the Frome Central Sugar Factory and Dis- 
tillery. Factory output, it was decided, 
should start at 12 tons of dried yeast pe 
day, the design of the plant allowing for 
extension afterwards. The Jamaica fac- 
tory will operate on three 8-hour shifts, and 
the total personnel employed in one day 
will be about 100 including technical staff: 
a factory twice the size could be operated 
with litthe more addition to personnel, and 
those mostly labourers. 


Laboratory Trials 


The research work upon which the large 
scale process is based was done at Tedding 
ton under the direcion of Dr. A. i. Thavsen, 
who provides a useful description of the 
investigations in the _ publication men- 
tioned above. The veast chosen for the 
project was the species Torulopsis utilis, 
and one interesting point has been the de- 
velopment from this species of a mutation, 
T. utilis var. major, @® new strain obtained 
by special treatment of the parent species; 
cultures of this organism, which has a 
higher growth rate, may be secured from 
the Teddington Laboratories. This new 
variety is being used in the pilot plant in- 
vestigations at Teddington. 

The first necessity Was to ascertain the 
crowth rates and nutrition requirements of 
the veast, and useful details are given by 
Dr. I[naysen of the apparatus used for cul- 
tivating the veast in the earliest experi- 
ments Brieflv, this apparatus, a photo- 
graph of which is reproduced here (Fig, 1 
consisted of a glass evlinder of 10 litres 
capacity mounted on an aluminium base 
nto which were inserted ceramic porous 
blocks through which compressed air could 


be discharged, first through a cotton wool 
filter and thence into the liquid contained 

the vessel. so aerating it and providing 
oxvgen for the growing and dividing veast 
‘ells. The base was fitted with an outlet 
tap for mpling and emptying. The iop 


| os < 
of the evlinder was perforated to hold two 
hrough which the required food 
solution and ammonia solution respectivels 
intreduced additions of 
nutrients being made at intervals in order 
io keep pace with the rapidly 


veast population. The 


a: 


— pe 


these 


cre asing 
, temperature of the 
growth hquor could be varied by means of 
an aluminium heating soil inside the vessel. 
Full particulars of the experiments made 
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using this apparatus are given in the book- 
let, which includes also a valuable tabi 
showing theoretical requirements of veast 
for carbohydrates, nitrogen and phosphorus 


Pilot Plant Operations 


Pilot plant production of food veast a 
Teddington is carried out in the plant illus 
traied in Figs, 2 and 3. In principle, the 
growth vessel of this plant is identical wit] 
the laboratory vessel described in the pre 
vious paragraph. A veast separator (Alfa 
Laval) has been added for the concentra 
tion and washing of the crude yeast, and 
also a set of drving rollers on which the 
washed yeast from the separator can be 
rapidly dried and converted into a_ light 
straw-coloured flaky powder with a slight, 
nutty or meaty taste. The wort used in the 
pilot plant is prepared from _ blackstrap 
molasses by diluting it with sufficient warm 
water to give the resultant: wort a carbo 
hydrate content of approximately 14 per 
cent. This solution is boiled in one of the 
cookers shown on the gantry. Before boil- 
ing, arsenic-free triple superphosphate is 
added to the extent of 2.4 kg. per 100 kg. 
molasses taken. This is then raised t 
boiling point by injection of steam and kept 
boiling for 30 minutes, Afterwards, for 
each 100 kg. of molasses taken, 2 litres of 
0.88 ammonia is added to the solution, and 
this causes a heavy precipitation in the 
molasses solution, which on standing settles 
out within 2-3 hours. The supernatant 
liquid is then withdrawn as a clear solu- 
tion. This is boiled for 30 minutes in the 
cooker and should by then have a total 
carbohydrate content of 10 per cent. If 
stronger, it is diluted with either boiled or 
chlorinated water. (This molasses solution 
is described as ‘‘ strong wort,’’ to differen 
tiate it from ** initial wort ’’—used to pre 
pare veast inoculum—containing 6.5 per 
cent, carbohydrate, and * dilute wort *’ with 
4.5 per cent. carbohydrate. The latter is 
used during the continuous period of pro- 
tein synthesis 


Preparing the Culture Medium 


Before proceeding with a growth exper 


ment in the pilot plant, 7.5 gallons of strong 


wort are mixed in the growth vessel with 
141.5 gallons of water that has been ster 
by h viling in the ve sse] or by 


? 
i 


lised either b ' 
previous chlorination. To the Iquor thus 
prepared 1s added a solutio: of arsenic 
fre: triple superphosphate in sufficient 


strength to raise the phosvhorus content ot 
the wor: to 0 006 per cert., and ammonia 
or ammonium sulphate is added to raise the 
nitrogen content to @.024 per cent. The 
the reaction of the wort is adjusted LO pi 
4.5 and its temperature raised to an opti 
in the case of Torulopsis utilis 
Injection of filtered compressed 
air is now started at the rate of 40 cu, ft. a 
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continued over a very long period, possibly 
throughout a whole working week, provided 
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minute, and into the aerated dilute wort 
are introduced 1-2 gailons of a culture of 


the active organism; this culture should care is taken to avoid infection of the wort 
contain sufficient cells to give the wort after with foreign micro-organisms 


(population) of The growth liquor withdrawn hourly is 
concentrated by passing it through a cen- 


ineculation a cell density 
100-200 million cells per millilitre. 


Once the growth vessel has been filled rifuge, «nd the yeast suspension thus ob 
to its maximum working capacity (300 gais.) tained is immediately washed with clean 
as a result of the periodic addition of mea- eold water until all but about 1 per cent. 
sured quantities of nutrient solutions, and of the original wort has been removed from 
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thy yeast population has reached density 
of 1200 million cells of T. utilis var, major 
per ml., 25 per cent, of its volume is with 
drawn hourly through the centrifuge and 
replaced ns 25 per cent. of dilute wort (con- 
taining 4.5 per cent. of total carbohydrates 
in solution). If nitrogen is added in the 
form of ammonium sulphate, it is essential 
to maintain the reaction of the liquid in 
the growth vessel at its optimum (pH 4.2- 
4.5) by frequent additions of a boiled and 
filtered solution of soda ash or sodium 
hydroxide in suitable concentrations. The 
hourly replacement of 25 per cent. of the 
total volume of the growth vessel can be 
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Lay-out of pilot plant. 


it. The resulting veast suspension or veast 
cream is immediately passed over the steam- 
heated rollers from which it issues as dried 
food yeast containing approximately oO per 
cent, of water, 

The culture used for the initial inoeula- 
tion of the growth vessel is prepared in the 
laboratory in the vessel shown in Fig. 4, 
the construction of which is in essence sim} 
lar to that of the laboratory vessel first des 
cribed, allowing intensive aeration of the 
seeded culture medium. The nutrient solu 
tion used here consists of initial wort pre 
pared from hlackstrap molasses and con 
taining 0.5 per cent, carbohydrates in a 
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volume of 50 per cent. of the total final 
volume of inoculant aimed at. The nitro- 
gen and phosphorus content of the initial 
wort and their subsequently added amounts 
follow closely that indicated for the labora- 
tory and pilot plant type of experiment 
The reaction of the wort is adjusted to pH 
4.2.4.5, and maintained at this figure bv the 
periodical addition of 20 per cent, solution 
of 0.88 ammonia. This wort is inoculated 
with a pure culture of the test organism 
grown on wort agar slopes. Growth in 
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Arrangement of yeast seed vessel. 
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the vessel is allowed to proceed 
until the concentration of cells has 
reached about 2400 million cells 


Torulopsis utilis; for T. utilis var 
major the aim should be 1200 mil. 
lion cells. 


Readers who are interested in 
the plans for the Jamaica factory 
| (these are quite detailed, giving 


estimates, for instance, of power 
and fuel requirements,  etfiuent 
disposal, shipment, etc., as well 
as an outline of the plant design 
should 
consult the booklet which is pub 
lished at 2s. 6d. by Colonial Food 
Yeast, Ltd., Brook House, Park 
Lane, London, W.1. 

The factory is designed to 
handle carbohydrate supplies in 
the form of molasses, sugar juice 
or raw cane sugar. The tanks for 
growing the food yeast will be ten 
in number, each 5ft, 24 in. dia- 
meter by 24 ft. high and inade of 
stainless steel. There will be 32 
Aerox aeration candles to each 
tank. For aeration, air will be 
provided by four compressors, 
each of variable speed with a capa 
city of 100-250 cu. ft. free air per 
minute. The yield of fermented 
wort will amount to about 4500 
gallons per hour, containing 2.4 
per cent. dry veast. Six DVK 6 separa- 
tors made by DeLaval Separator Co.., 
each driven by a 10 H.P. motor, will 
give sufficient capacity to allow 100 per 
cent. standby. The spent wort will run to 
a sewer. Steam for drying at 25 lb. /sq. in. 
will be exhaust from the turbines of the 
sugar factory. [It is hoped to produce 
bagged veast at a cost, er factory, of about 
6d. per lb. when using molasses as the 
carbohydrate supply, and when producing 
2000 toms of veast a year. 








SWEDISH SYNTHETIC FUEL 

According to the Stockholm press, experi 
ments have been going on for some time at 
a pulp mill in South Sweden on the extrac- 
tion of liquid fuels from sulphate lvyes. The 
experiments, based on a_ high-pressure 
method, are said to have turned out satis 
factorily, and if State support can be ob- 
tained, a plant will be built with an output 
of 925.000 litres a year. The new products, 
mainly acetone, higher ketones and alco 
hols, and aliphatic and aromatic hlivdrocar- 
bons, as well as organic sulphur compounds, 
are stated to have calorific values of be- 
tween 6700 and 9700 kg. ‘cal... and an octane 
umber of 90 to 92. Up to now the sul 
phate lve has been used as d ist-Javing mate- 
rial in road-building, 


HIGH-SILICON IRONS 

A paper (RP1581) by P. Hidnert and G. 
Dickson in the April Journal of Research 
gives data on the linear thermal expansion 
of a high-silicon cast iron coptaining ap 
proximately 14 per cent. silicon with 33 per 
cent. molybdenum, and of a similar iron 
without appreciable molybdenum, at vari- 
us temperatures between 20° and 700°C. 
Differences between their coefficients of ex 
pansion were slight. Both were found to 
have slightly higher coefficients of ¢xpansion 
than electrolytic iron for temperature ranges 
between 20° and 300°C., and appreciably 
higher coefficients for higher temperature 
ranges. No indication of growth similar t 
that of ordinary cast iron was observed on 
heating the high silicon cast iron Lo VOOEC 
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South African Vermiculite 
Government Research 


N view of the increasing number o/ uses 
B nes are being found for vermiculite, the 
development of deposits of this mineral in 
the ‘Transvaal are being watched with spe- 
cial Interest in the Union of South Africa. 
The Government Metallurgical Laboratory, 
in particular, has, during the last seven 
years, examined locally-produced samples 
in the fullest detail from an economic view- 
point. The results of these researches have 
been embodied in a recently-published buile- 
tin, Which covers the whole field of vermi- 
culite technology in its widest sense. 

The vermiculite deposit at Palabora in 
the north-eastern Transvaal, near the eon- 
fluence of the Selati and Olifants rivers, is 
of especial interest. lt covers an area about 
three-quarters of a square mile in extent, 
and has been proved in places to a depth of 
at least 80 ft. The deposit is now being 
developed by two companies, the ‘l'ransvaal 
Ore Company, Ltd., and Vermiculite (Pro- 
prietary), Ltd. Deposits of vermiculite, 
said to be of considerable size, have also 
been reported recently in the Durvelskloof 
district of northern Transvaal. 

The ore as mined at Palabora is mixed 
with more or less pyroxenite, serpentine, 
calcrete, and interfoliated chalcedony, from 
which it must be freed to render it saleable, 
In addition, if the best results are to be 
obtained, vermiculite must be used in the 
form of relatively uniform-sized material. 
Even where various sizes may, with advan- 
tage, be mixed together in definite propor- 
tions for special purposes, the best charac 
teristics are normally only obtained by per- 
forming the sizing and preparation within 
definite limits of accuracy. 


Grading Process Developed 


The Government Metallurgical Labora- 
tory, after examining the varicus methods 
used or suggested elsewhere, has developed 
a process which includes not only the pro- 
duction of clean vermiculite but the pre- 
paration of closely-graded products suitable 
for direct utilisation by the ultimate con- 
sumer Apart from cleanliness and accu- 
rate grading, the most important feature of 
properly prepared material has been found 
to be related to the equidimensional miea- 
surements of the individual pariicles after 
expansion. Expanding has practically no 
effect on the edge to-edge dimensions of the 
flakes, so that the thickness of the flakes 
should be selected in such a way that, after 
expaiding, the flake, if originally approxi- 
mately square, would approach a cube. 
Material conforming as closely as_ practic. 
able to this condition is much superior in 
several respects to an equally closely-graded 
and gangue-free product not 
‘ classified ’’ in this manner. 


selected or 
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Plastics Development 


More Experts Demanded 

T the annual general meeting of Thomas 

La Rue & Co., Ltd., last week, the 
chairman, Mr. B. C. Westall, had some con- 
structive remarks to make concerning the 
position of. industrial research workers 11 
the immediate future. Speaking of the 
progress made by the subsidiary company, 
De ita Rue Plastics, Ltd., he stated that the 
policy of enlarging the research and develop- 
ment departments had been continued. 

‘* Durmg the war,’’ he said, * our activi- 
ties have been restricted to finding new ap- 
plications of plastics to war purposes, Even 
more could have been done had we been abie 
to obtain sufficient technical staff with the 
necessary qualifications for carrying out re- 
search. It is to be hoped that the Govern 
ment will bear in mind this desirability of 
making available for industrial concerns at 
the earliest moment possible experts in 
chemistry and engineering, so that the 
ground-work for industrial expansion may 
be prepared in good time. In a compara- 
tively new industry such as plastics, research 
and development are even more important 
than in the case of the older industries. 

Mr. Westall went on to say that the future 
expansion of plastics business would de 
peud on the speedy relaxation of the sys 
tem of controls. Industrialists realised the 
necessity for a strict control of raw mate- 
rials in war time, and he was of opinion that 
the controls had functioned fairly and effi- 
ciently. It was, however, an unhealihy 
condition of affairs when one manufacturer 
was unable to acquire new plant because 
some other manufacturer had plant that was 
partially idle. Such procedure tended to 
subsidise inefficiency. He hoped that the 
system of purchase of plant by licence might 
be speedily Abolished, 








PATENT LAW REFORM 


At last week-end’s meeting of the Man- 
chester section of the Koval lustitute of 
Chemistry, Mr. H. E. Potts, the Liverpool 
patent agent, spoke on the need for reform 
of the patent laws. He said that in his ex 
perience the alleged practice of * freezing 7 
patents had been grossly exaggerated, and 
that many of the so-called ‘* blocking 
patents ” ‘would be prevented if Patent 
Office officials were given the power to re 
ject trivial applications lacking real inven- 
tion. He suggested that a good ground for 
sranting a compulsory licence of right 
would be that the applicant had a genuine 
invention which he was prevented from ex 
ploiting because of the existence of @ patent 
held by someone else. In his view a special 
judge with scientific knowledge, and a new 
High Court tribunal, should be appointed. 
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Personal Notes 


Mr. HAROLD LEONARD SAUNDERS has been 
appointed Comptroller-Genera! of Patents, 
Designs, and Trade Marks, in succession to 
SIR FRANK LINDLEY, who retires on August 
31. 


DR. NORMAN ALLEN, of the Research and 
Development Laboratory of the Mond 
Nickel ¢ O., Ltd., has been appointed to fill 
the vacant post of superintendent of the 
Metallurgy Division at the National Physi 
cal Laboratory. He will take up his duties 
on September 1. 


Dr. E. W. SMitTH, C.B.E., has resigned 
his position as technical director to the 
W oodall-Duckham Vertical Retort and Oven 
Construction Co. (1920), Ltd... and his other 
directorships in the Woodall-Duckham group 
with which he has been associated for over 
24 years. It is understood that he proposes 
to devote himself to public work. 


Mr. A. F. G. CADENHEAD has become 
director of the Department of Chemical 
Development which Shawinigan Chemicals, 
Litd.. Canada. has just established Since 
1829 he has been director of plant research 
for this e mpany. Assistant director in 
Shaw! igan’s new departinent is Mr. P. W. 
BLAYLOCK, who was formerly supervisor of 
the anhydrite plant at Shawinigan Falls 
aud then development engineer for plant 
and equipment design. 


Obituary 


Sec.-LT. NEIL ANTHONY CLELAND 
DUNNING, who has been reported killed in 
action in Normandy, was before the war a 
chemist with the British Sugar Corporation 
at their Prestonhall Factory, Cupar, Fife. 


Mr. WALTER BAYLY WOODLAND, controller 
of chemicals for the Canadian Department 
of Munitions and Supply, died at his home 
in Westin int, Montr: al, on June ll. s0r! 

Norfolk, England, he was edueated at 
Leicester. Before going to Canada in 1915 
he was employed at Boots Pure Drug Co., 
Lid. In Canada he represented Hough- 
tons, Ltd., and was later Montreal manager 


of the American Druggists’ Svndicate. He 
was a member of the Society of Chemical 
Industry 


SIR RALPH FOWLER, O.B.E., F.R.S.. who 
died at Trumpington, Cambridge, on July 
28, aged 55, had been Plummer Professor of 
Applied Mathematics at Cambridge 
1432. His researches at the ( avendish 
Laboratory and elsewhere were of signal im- 
portance t and in 1938 he 
had been appointed director of the Nationa] 
Physical Laboratory when a sudden illness 


since 


applied phy SIGS: 


made a change of employment inadvisable. 
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year. he wever., de Spite poor health aue 
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to a severe wound from the last war, he 
threw himself with energy into war work, 
and orgavised the scientific jiaison between 
Britain and Canada, later extending his 
activities to the U.S.A. His wife. who died 
in 1930, was a daughter of Lord Ruiherford, 
In 1956 he was awarded the Royal Medal 
of the Royal Society, and he was knighted 
in 1942. 








Tartrate Recovery 


Use of Base Exchange Resin 


YNTHETIC anion exchange resins are 

capable of recovering 85 per cenit, of the 
valuable tartrates formerly lost in the treat 
ment of grape winery waste liquor at a 
chemical cost of less than four cents per Ib, 
and at the rate of almost 5 1b. of acid per 
cu. fi. of exchange material. This claim 
is made by the U.S. Department of Agri 
culture on the strength of results obtained 
in its Western Regional Research Laboratory 
from a series of experiments conducted with 
Amberlite IR-4, an anion exchange resin de- 
veloped by the Resinous Products & Chemi-. 
eal Co., of Philadelphia, and used for some 
time in water conditioning, and in the puri 
fication of formaldehyde and pectin. 

The caleium tartrate is precipitated from 
the sodium chloride regenerant solution by 
means of calcium chloride. This process 
vields calcium tartrate of excellent purity, 
and recovery amounts to 85 per cent. or 
even more in the case of dilute slops. In 
the trials carried out at the Kegional 
Laboratery it was found possible to per- 
form 150 successive exchange cycles with 
uti loss of operating efficiency, 

Tartrate occurs in brandy-still slops as a 
very dilute solution and is accompanied by 


large amounts of extraineous materials, 
among which other acids and salts, pig- 
ments, and colloidal matter are the most 


prevalent. To recover a tartrate of high 
purity im satisfactory yield, it is necessary 
first to separate the tartar and then to con 
centrate it so that calcium tartrate can be 
precipitated in sufficient quantities to make 
the process economically practical. soth 
ends can be attained through the use of an 
anion exchanger which is placed in beds 
similar to filter When brandy still 
slops are passed through the exchanger the 
tartrate remains fixed to the resin while 
unwanted material 
When the exchanger bed 
has atiained a capacity solution 
f sodium chloride is passed through it to 
remove the tartar as a sodium tartrate solu 
tion of about 5 per cent. CONCELIrAaLIon, At 
the same time the sodium chloride solution 
prepares the bed for another a isorpth n vele. 
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OLDIERS in malarial districts have is 


two wars to tight and their consti- 
tutional resistance to disease needs 
constant reinforcement. Adequate 
supplics of quinine are no longer 
available but science has provided an 
effective substitute in 


MEPACRINE |2 


and 


HYDROCHLORIDE | 


ipiti 
— : , extr 
This synthetic drug is manufactured the 
in the laboratories of Boots Pure Drug were 
Co. Ltd and millions of tablets are imp? 
being supplied for our soldiers in carr 
all parts of the world. and 
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Recovery of Zinc 
Procedures with Spent Copper Extraction Liquors 
by A. G. AREND 


HE recovery of zine from the spent 

liquors of wet copper extraction Is a 
subject upon which much experimentation 
and research has been carried out, although 
comparatively few of the results appear to 
have been published. This is partly due 
to the widely varying nature of the vores 
initially dealt with in the regular copper 
extraction process involved, and partly to 
the fact that the zinc-reclamation methods 
were always in the stage of being further 
improved upon. Not a few of the systems 
carried out on the Continent were for ores 
and residues which contained up to as much 
as 6 per cent, of zinc, whereas most of the 
poor copper ores worked in this country 
rarely contain more than 1-2 per cent. of 
this metal. Where appreciable zine 
existed, it was a paying proposition to alter 
the process considerably, as regards both 
the roasting and the ultimate wet extrac. 
tion. This practice did not always suit 
where the total copper available for recov- 
ery was correspondingly small, largely ke- 
cause extra plant of greater capacity, and 
more labour and attention were necessary, 
while many of the poor copper ores worked 
in this country did not justify the expendi- 
ture, particularly as the zine content fluc- 
tuated appreciably. 

‘or ores and residues which contained a 
sufficiently high zine percentage, the whole 
roasting procedure could be altered, e.g., 
by applying a purely sulphatising roast, but 
this system made no provision for the small 
silver content which was preent, as the sul- 
phate of silver is practically insoluble. 
Without the assistance of a chloridising 
roast, al! the gold and most of this silver 
remained in the insoluble residues, which 
meat that the processes devised by Hof- 
mani, Hiberts, and others were intended 
for use only where precious metals were 
absent. 

Precious Metal Residues 

In view of the closer examination which 
is to-day made of all raw materials, and 
the cheaper methods of extraction, efforts 
are made to recover the silver and gold con- 
tents, however small these may be - hence 
many of the earlier roasting methods had 
to be abandoned. Apart from this, several 


of the zine separation processes depended 
on a final mixing of the resulting liquors 
with sodium chloride to convert zinc to the 
chloride condition, and accordingly there 
was nothing to lose in chloridising roasting 
from the aspect of actual zine treatment. 
Works engaged on these processes are 
placed with advantage on ground that has 
a natural siope, as this minimises the 
amount of pumping of liquors, which other- 
wise would reach prodigious dimensions. 
Much time has to be devoted to accurate 
selection and location of pumps best suited 
for the work, and different forms of reci- 
procating and centrifugal pumps are em- 
ployed. This will be better understood 
when it is mentioned that deep wells are 
purposely sunk for liquor storage purposes, 
apart from the use of capacious bins, Pro- 
vided that a good pumping system is avail- 
able, a better means of mixing and re- 
arranging weak and strong liquors is thus 
obtuined, and there is no risk of tanks re- 
maining empty. 


The Wet Extraction Process 


The ores and residues which are to be 
dealt with for the extraction of copper, 
gold, and silver, are finely pulverised, mixed 
with a fixed proportion of common salt 
(usually of the rock-salt variety) and roasted 
in mechanically-stirred, gas-fired roasting 
hearths. When it is known that zine is to 
be recovered, additions are made of other 
zine-containing residues collected from out- 
side sources. As some of these do not al- 
ways respond to the treatment, efforts are 
also made to wash the zine out slowly, by 
placing the material in the form of coarsely 
ground masses along the bottom of lengthy 
chutes, where the copper liquors pass, The 
gases evolved from the roasting, chiefly sul 
phur dicxide and chlorine, are absorbed in 
coke-lined towers to form a crude acid 
solution, suitable for assisting the extrac 
tion. Sulphur trioxide and hydrochloric 
acid are also present in the gases, and the 
resulting liquor is of a variable composition, 
while also containing metallic salts. At 
times much of the zine becomes chloridised, 
and being of a volatile order at the roasting 
temperatures maintained, tends to pollute 
the acid liquors, and it is partly for this 
reason that the washing method was re- 
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sorted to. Where the ore contains under 
I per cent. of Zine, Lo Chahlive ol procedure 
is pecessary, but where from 4 to 3 per 
ceht occurs, the acid liquors formed re- 
quire to be caret lly ct ntrolled. 

The roasted ores and re sidues are removed 
from the furnaces in tilting trucks or 
although in some iistances skips 
suspended from monorail tracks are also 
used. The tilting truck suits best where 
batteries of tanks are jocated in one straight 
which a rail track is pur- 
posely constructed. In order to expedite 
solution, the lixiviat? tanks are equipped 
with false bottoms in which heather and 
similar materials are placed. The roasted 
ground mass is then exposed to the action 
of the t acid liquors, and which is con 
tinued until a Twaddell figure of aboul 30 
is reached. When much zine is known to be 
present, a higher concentration may be 
safely aimed at, but care has to be taken 
that metallic salts are not present in suffi 
clent quantity to erystallise out when stored 
in the wells, or wooden bins. 

After the mass has received the full lixi- 
Viation treatment, hot water is pumped over 
it. and the wash iquors are retained for en- 
riching with the next bateh of material. The 
strong liquors contain almost the entire eo} 


rio 
bogle S. 


line, above 


pr r, Zilke, lead, and sliver conterts together 
vit! a quantity OF iron and sod) in salts 
| ead a a sil er are reta ed l = l he 
ause of the excess of sodium chloride pre 
sent, Dut as s phates are also pres t. when 
ce the lig ior has been cooled Gado wl, th: 
ad tends | separate out. For this rea 
son the liquor is run to settlers. or tanks 
‘1 al ] } 
lined with glazed slabs, where it deposits a 


dirtv white sludge tinged with red from ‘the 


salts prest 
Handling the Enriched Liquors 


The liquors at this stage have been en- 
riched to a concentration of about 42 
Twaddell, and are pumped to the silver de 
partment for treatment with dilute iodide 
solutions. This causes the silver to be a 
curately precipitated as the insoluble iodide, 
which !s treated with galvanised iron scrap 
for the recover\ of the iodine salts. Alter- 
natively, they may be treated with sodium 
sulphide. During this action the soluble 
zine salts present exert no harmful inilu 
and the green liquors are run off to 
the copper precipitating house, which is 
equipped with square-sectioned tanks, fur 
rished with pumps, siphons, and a heating 
arrangement in the form of steam-jacks, or 
in some eases, direct steam pipes. Where 
direct steam heat is supplied in this way, 
the liquors tend to become diluted, and it is 
necessary to see that the precipitation is 
not unduly held up, otherwise excessive 
dilution might obtain. This is of little ac- 
count where the ordinary precipitation of 
copper is practised, but for the subsequent 
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zine separation it means that much greater 
evaporation and tank space is demanded 
Although descriptions have appeared of 
methods of specially precipitating the cop 
per with iron prepared for the purpose, it 
has been found that thin or light scrap 
iro, does the work quite well, while gal 
vanised iron performs the deposition most 
rapidly. From the point of view of recover. 
ing the zine ultimately, scrap zine might be 
imagined to be most suitable, but in prac- 
tice it has been found that this system is 
more expensive, while the scrap cannot 
always be obtained in sufficient quantity, 
though otherwise the method is excellent. 
The acidity and heat of the liquor decide 
the rate of dissolving the metallic iron and 


Zitic., a accordingly dete rinine the rate oJ 
aepositl mn OF the copper. Ln one arrahdade 


ment, when certain batches of hquor were 
known to be already rich in zine, galvanised 
irov Was immersed only until the zine coat 
ing had been removed, and was then re 
placed by fresh scrap. By this means, th 
iron content was reduced to a minimum, 
scrap could be con 
sumed later for ordinary copper liquors, 
whereby the resulting solution comprised 
sulphates and chlorides of zine and sodium 

When copper is precipitated from Zine 
free ores and residues, the usual practice 
is to run the liquors to waste. This has th 
disadvantage that in certain districts ex 
ception was taken Dy the local authorities 
to acid solutions corroding the iron drain. 
pipes: as a result a ruling was made that a 


, ; ‘ 
Wille ? remaining 


Proportion of lime had to be 

us adding to the cost, and giving 
nothing in return. When the zine has been 
recovered, this acidity is no longer appar 
ent in the same way, hence no such provision 


certain 


charged, th 


is hecessalrVv. 
Ultimate Recovery of the Zinc 


The process is varied slightly to accom 
modate an increased zine content, mostly at 
the initial stages. Thus, selected residues 
containing = ilphides are allowed to weather 
before mixing with others for the roasting 
process, while an alternative is to utilise 
crude ferric sulphate in the lixiviation 
liquors, whereby the most complete extract 
tion of the zine is obtained. 

This crude ferric sulphate is prepared by 
heating the residual iron material from the 
tanks in iron pots with concentrated sul 
phuric acid. By dint of keeping the tron 
pots enclosed and free from moisture, and 
using strong acid only, the corrosion of the 
pots is relatively slight. In the zine 


liguors for treatment, if the iron content 
has been allowed to reach too high figures, 
owing to the use of overmuch scrap iron in 
precipitating the copper, the economic ex 
traction of the zine is rendered unduly com 
plicated. A small percentage of iron car 
be separated by an emulsion of zine oxide, 
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but should iron predominate, a great excess 
of this material is necessary. This system 
was therefore abandoned, as the iron mud 
contained this excess, which was literally 
worthless, as it was of so variable a com- 


VL 


Lay-out of a met- 
allurgical wet- 
extraction plant, 
taking advantage 
of a natural slope 
to minimise 


pumping  oper- 
ations. 
ve 


position that it could not be incorporated in 
pigment production. When iron is absent 
or has been separated, lithopone can be 
prepared by addition of barium sulphate 
solution, 

More success was attained by evaporating 
the liquors under specific conditions where- 
by zine chloride and sodium sulphate separ- 
ate out. The earlier practice of evaporat 
ing the liquor, following iron separation, to 
a concentration of 106° Twaddell was found 
te be at fault, and no good discrimination 
between the two salts could be inade, be- 
cause of the formation of the double com- 
pound of zine and sodium. This was suc- 
ceeded by evaporating to a Twaddell con- 
centration of 64°-72° in the cold condition 
by means of a vacuum, but nowadays the 
evaporation is carried out in an evaporator 
directly, and is claimed to make a reiiable 
separation, whereby crystals of sodium sul- 
phate separate out, and leave a liquor of 
practically pure zine chloride. ‘This pro- 
duct is utilised directly in liquid condition, 
and when fully evaporated, for a wide range 
of industries, for soldering fluxes, vulcanis 
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ing, wood-preserving, disinfecting, etching. 
sizing, for dentrifices, for candle manufac- 
ture, and in the production of  ertificial 
silks, and paper. Yet until quite recently 
these liquors from wet copper extraction 





were allowed to pass down the drain without 


any attempt at recovery! Where richer 
zine residues are available, the original ad 
dition of common salt is increased to 20 per 
cent., and the roasting performed at from 
600° -650°C. in order to ensure a good ex- 
traction. 

Attempts at direct electrolysis of the waste 
solution met with no success, as the pre- 
dominating sodium salts interfered with the 
deposition, and it was found necessary to 
ervstallise them out as before. When this 
is done, the remainder of the process is com- 
paratively simple, although it has been found 
best to perform the crystallisation § at 
—0.5°C. Diaphragm cells with revolving 
disc-shaped cathodes were used at 9 amp. 
sq. ft., with voltage representing 3.6 volts, 
and gave zine of more than 99.9 per cent. 
purity, 

One further advantage of operating this 
process in conjunction with wet copper ex- 
traction is that all chlorine evolved from the 
cells is utilised in enriching the acid 
liquors, thus ensuring a more rapid means 
of recovery. 








Production of gas coke in the United 
States in 1943 amounted to 862,104 net tons, 
according to the Bureau of Mines. This 
represented a decrease of 30,448 tons com- 
pared with that in 1942. The production of 
19,848,868 gallons of crude tar indicated a 
recovery of 13.82 gallons per ton of coal car- 
bonised, compared with 13.86 gallons in 
1942. Ammoniacal liquor was produced at 
six plants in 1943, and the total quantity 
recovered in terms of NH, content was 
1,341,896 pounds. 


Reports have been prepared by th: 
Geological Survey, U.S. Department of the 
Interior, Washington, of the iron-copper de- 
posits of the Rich Hill area, Prince of Wales 
Island, Alaska, and of the zinc-lead mines 
of the Pine Creek district, Northern Idaho. 
The Alaskan ores appear to contain 1-1} per 
cent. of copper. The Idaho mines are re- 
ported to have a reserve of 500.000 tons of 
minable ore at current war-time prices. 
Production of 850 tons daily has been 
attained. 
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Metallurgical Progress and the 
Chemist 


Some Recent Developments 


ULCH secrecy surrounds some of the 

most fascinating metallurgical develop- 
ments of recent times, but in the following 
notes an account is given of such of the 
less private developments as will prove in- 
teresting to the industrial chemist. It 
should be borne in mind that a new process 
or material is often, in its early stages, 
suggestive rather than explicit, and _ the 
reader should study the notes that follow 
from this point of view. Many new appli- 
eations of a metallurgical or scientific dis- 
covery are of primary importance only after 
a worker in another field has assessed and 
perceived their applicability to his own line 
of work. It is in this spirit that this 
article should be read 

It has, for example, been discovered by 
an American chemist that if single drops 
of metallic materials are fed on to a smooth, 
refractory heat-radiating surface in a hot 
closed chamber in such a way that the 
whole surface of the metal is subjected to 
heat by radiation, metallic vapour is Gis- 
charged and condensed. It is designed to 
produce extremely fine powders of metals 
from these superheated vapours. 

Four new aluminium alloys have been in- 
troduced. retain their tensile 
strength when subjected to high tempera- 
tures, and have a high beryllium content. 
A method of using low-grade iron ores has 
been invented. This comprises a prelimin- 
ary crushing, followed by fine grinding in 
a ball mill; the ground product is separated 
by a process of wet magnetic separation, 
after which it is briquetted or sintered. 
Vibrating screen separation is combined 
with the wet magnetic separation. 


These 


Chromium Plating 


A new process of chromium plating in- 
creases the service life of tools made from 
high-speed steel containing up to 0.6 per 
eent. carbon. The edge of the tool is 
ground sharp in advance of the plating 
operation, so that once the plating has been 
applied, no additional finishing work of this 
type is required. Half-a-minute’s etching 
in hydrochloric acid is given, after which 
cleaning by an electrolytic process follows. 
Lead is recommended as the anode in the 
plating operation. Each gallon contains 
33 0z, of chromium trioxide dissolved in 
water, plus 0.33 oz. of concentrated sul- 
phuric acid. ‘The bath is operated at 60°C., 
with a potential of 3.5-5 V. and a current 
density of 1.5-3.5 amp. per sq. in. according 
to the material and the form of the tool. 
The plating is tough, and excellent adhesion 


is provided by a heat-treatment following 
the plating, in which the plated tool is im- 
mersed in an oil bath for 60 mins. at 176°C. 


Bonderising 


A new process known as bonderising is 
designed to render iron and steel more 
suitable for organic finishing. The process 
is essentially a phosphatising process, and 
does away with the difficulty experienced 
when enamel] flows away from sharp edges, 
so that on thin sheets it enables the enamel] 
to cover the edges completely. Moreover, 
when overlapping areas occur, as with folded 
seams, No injurious chemicals are retained 
in the seam, as may happen when sheets 
are electroplated. The oxide stain set up 
by resistance-welding or flame-welding need 
not be eliminated in advance of the treat- 
ment, nor is the removal of oxidating scale 
necessary. No special primers or under- 
layers are needed, and a single finishing 
medium alone suffices. 

Three methods of producing a black finish 
on steel are of importance. In the first, 
the stee] is cleaned and pickled, then im- 
mersed in a concentrated alkali bath at 
about 145°C., and a uniform finish com- 
prising iron oxide (Fe_O,) is obtained after 
1 minutes. The second method is _ phos- 
phatising, as outlined in the earlier para- 
graph. and the third comprises coating the 
steel with zine by one of the normal methods, 
after which the zine is blackened by im 
mersion in a proprietary solution. No ad. 
ditional resistance to corrosion is provided 
by this method, but an excellent surface for 
painting is obtained. 

Rotary cement-making kilns are being 
adapted to the production of sintered iron 


ore. The ore to be sintered is mixed with 
an ‘‘ agglomerating agent’ manufactured 


by grinding a mixture of iron ore and lime 
stone in a mill. Both ore and agent are 
then fed into the kiln, and as the mixture 
passes through this, it attains a tempera 
ture above the softening point of the mix 
ture, but below the fusion point of the ore. 
The particles of iron ore are thus bound 
together to make up nodules. 

A satisfactory refractory material, resist- 
ing the attack of slags obtained when iron 
is desulpnurised with soda ash, has been 
produced by mixing a highly caleined flint 
clay with a high-grade bonding clay. 


Dry Cyaniding 


An interesting process for case- 
hardening is dry cyaniding, which is carried 
out in a furnace or muffle in an atmosphere 
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of neutral producer or town gas or coke- 
even gas to which anhydrous ammonia is 
added, A typical plant for this process 
operates at &45°C. with approximately 
700 cu. ft. of producer gas per hour to which 
are added 5-25 cu, ft of propane and 50- 
150 cu. ft. of ammonia per hour according 
to the case depth desired. Small parts are 
loaded on to low sided perforated trays and 
pushed through the furnace. A case depth 
of 0.007 in. minimum is obtained in 1}- 
2 hrs. More aminovia and slow cooling 
will abbreviate the time required. 


Steels are being treated with ferrous 
alloys containing boron and _= titanium. 


Hardenability is increased, there is no re- 
duction in tensile strength, toughness is im- 
proved and ductility remains unaltered. 
The advantage cf introducing these ferrous 
alloys is that they enable the same _ or 
superior properties to be obtained as would 
be conferred by the addition of, for exam- 
ple, 0.2-0.25 per cent. of molybdenum, or 
larger amounts of other alloys, e.g., silicon 
and manganese. 


Synthetic Scrap 


Synthetic scrap is being produced in the 
I'nited States by a direct reduction pro- 
Ore, limestene, and carbon in the 
form of coal, coke, or oil coke, in the pro- 
portion 40:8: 5, are dried, crushed to 
about 1/16in., mixed intimately, and fed 
into the upper end of an inclined rotary 
kiln. A reducing atmosphere in the kiln 
enables the solid carbon to reduce the ore. 
The silica in the ore combines with calcium 
to forra silicates. Lower down the kiln, 
the material is impregnated with additional 
carbon, sintered, and discharged into a ver- 
tical evlindrical melting furnace. Carbon 
additions to suit requirements are made 
directly to the metal below the slag in the 
furnace, which is basic, having over 40 per 
cent. lime. A carbon monoxide flame main- 
tained above the slag reduces iron oxide. 

‘* Martempering’’ is a new method of 
quenching steel, designed to prevent distor- 
tion and residual stresses. The quenching 
medium is usually a molten salt bath giving 
a minimum temperature difference between 
the outside and the centre of the part when 
the outside reaches the temperature for 
martensite formation. The piece is main- 
tained in the salt bath long enough for the 
heat to be uniformly dispersed, and air- 
cooling follows. 

A metal degreasing system first degreases 
with trichlorethylene vapour, and after 
wards with a concentrated shower of the 
condensed solvent, which condensate is so 
treated that it carries no grease picked up 
from earlier operations. A _ better coating 
of tin on steel strip is being produced by 
the application of high frequency current, 
which melts the tin coating on the strip 
and produces a thinner and more evenly 
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distributed film. Coils of strip may be 
electrolytically tinned at speeds up to 900 ft. 
per min., and inductor heating coils bring 
the strip temperature up to 252°C, within 
0.7 see. after the strip enters the coil. Strip 
passes from the inductor coil through a 
water quenching tank. Corrosion-resistance 
of the tinned strip is improved, since the 
tin is liquefied and, by flowing, fills up 
porosities. Tin is also conserved, 


Nitric Acid Test 

A nitric acid test is being employed for 
the assessment of the corrosion-resistance 
of stainless steel. It comprises establishing 
the loss in weight of a prepared test-piece 
after five successive 48-hr. periods in boil- 
ing 65 per cent, nitric acid. The weight 
loss is converted by a factor into a corrosion 
rate expressed in inches of penetration per 
month. 

Thin, closely-adhering films or coatings 
on iron tubes are being produced, and have 
the effect of rendering the tubes capable 
of withstanding the attack of water con- 
taining calcium carbonate, while possess- 
ing a high thermal conductivity equal to 
about 90 per cent. of that of iron, The tubes 
are first phosphatised, and then treated 
with water filtered through an aggregate 
composed of a mixture of calcium carbon- 
ate and magnesia. Condenser tubes can be 
produced in this manner. 

When a galvanised steel structure has 
been welded, the effect is to destroy the 
zine coating close to and at the weld. A 
means of regalvanising these areas is as 
follows. While the joint is still almost at 
the welding heat, it is scrubbed with a wire 
brush, after which the joint surface is rubbed 
with a bar of a galvansing compound hav- 
ing a low melting point. The molten com- 
pound is then spread uniformly over the 
heated surface with the same wire brush. 

Experiments have been carried out in 
Germany to decide on the best type of stain- 
less steel to withstand the attack of nitric 
acid. Steels with 0.1 per cent. of silicon 
appear to be far more resistant than those 
with 0.5 per cent. of silicon, and in conse- 
quence it is suggested that silicon in the 
austenitic chromium-nickel 18-8 stainless 
steels for resistance to nitric acid should 
be very low in silicon or entirely free from 
this alloy. 

Small Steel Tubing 


A means of manufacturing small-diameter 
steel tubing has been invented. The raw 
material is cold-rolled steel strip from 0.008 
to 0.042 in. in thickness, the edges of which 
are bevelled in a broaching machine. The 
spool of bevelled strip is first mechanically 
wound into the form of a spiral tube, and 
then this tube is fed into a high-frequency 
induction brazing furnace in which the 
spiral seam is brazed in a neutral atmo- 
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sphere. The red-hot tubing is cooled m a 
special chamber within which is a tension 
device that applies pressure on the brazed 
seam while the joint is stil] plastic. Vinaily, 
lengihs are cut off to requirements 
tested, 


aiid 


Submerged Pickling Burner 
A completely automatic submerged burver 
for heating pickling baths enables the bath 
temperature to be maintained within an ex- 
tremely narrow range. Acid-resisting 


equipment is now available with a guaran 
ieed life of twelve months and an antic! 
pated service life of two years. High ther 
mal efficiency and saving in acid and in 
over-all pickling time render the equipment 
fully economical. A new metal coating 


process comprises cleaning, 
preheating wire or 
through a bath of 
of its entry into 
babbitt metal. 

Research into 


and 
passing it 
molten salt in advance 
the metal bath of zinc, 
cadmium, or tin. 

cast iron for glass moulds 
has been going ou in an endeavour to find a 
metal in which cracks would not form in 
that part of the surface alternately heated 
aid cooled by the hot class and iis removal. 
Ii appears that an annealed chill-cast alloy 
iron containing chromium, nickel, and 
molybdenum gives the best results. Jt is 
rather more liable to crack than a said 
east iron of identical composition, but the 
sand-cast iron will not take a sufficientls 
high polish. 


fluxing, 
strip by 


Seamless Steel Vessels 
Large seamless steel vessels, up to bit 
in diameter and 60 ft. long, are being made 
by rolling in radiaily arranged sets of rolls 
Which act n both the inner and outer sur 
faces of the hollow shell. Longitudinal 
movement of the piece through the mill is 


obtained by setting the axes of the rolls 
obliquely to the longitudinal axis of the 
piece. 

A new crack-detection process is besed 


on ihe fact that certain materials are fiuor 
escent When exposed to ultra-violet light. 
The test-piece to be inspected is immersed 
in a special bath of fluorescent material 
maintained at 75°C. Withdrawn after a 
brief period, it is washed in a solution de 
signed to eliminate all fluorescent 
from the surface. If there is a 
erack, the fluorescent material remains 
wedged in it, and as soon as the test-piece 
is subjected to ultra-violet light, the crack 
shows up with great vividness against a 
black or purple background. 

Experiments on the correct metals to use 
for acetic-acid resistance have established 
that silver, tantalum, platinum, and aun alloy 
steel containing 26 per cent. chromium and 
4 per cent. molybdenum offer the greatest 
resistance to the acid at all temperatures. 
Straight chromium irons show higher resis- 


matter 
surface 
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tance in proportion as their chromium con 
tent increases, but the introduction of nicke! 
lessens the resistance, while 18-8 stainless 
steel shows lower resistance as carbon per 
centage Resistance, however, 
increases if molybdenum is introduced. 

Building blocks have been 
from crushed rock quicklime and _ waste 
pickling liquor. A more recently developed 
method of treating the slurry formed in the 
early stages of this process in a high-pres 
sure board-press enables plaster boards t 
be made, suitable for internal walls. 


licreases. 


manufactured 








Refrigeration of Steel 
Advantages of Sub-Zero Treatment 
URRENT development of 


refrigeration 


mechanical 
systems tn America has 
revived interest in the cold treatment of 
metals. At present the range of tempera- 
tures used is between —62° and —90°C, Ae- 
cording to G. B. Berlien, chief metallurgist 
of the Lindberg Steel Trading Company, 
Chicago, one of the newest applications of 
sub-zero treatment is to high-speed alloy 
steel of the standard 18-4-1 variety, either 
with or without cobalt, and also the newer 
molybdenum types. High hardness is intro. 
duced with improved ductility. Treating 
such material with a temperature of - 79°C. 
causes no apparent change in microstruc- 
ture, but there is a change in the magnetic 
properiies, which are improved, and an in- 
crease in size as well as in hardness. 

High-speed steel tools are first hardened 
in the usual manner by heating up to 
1260°C. in two or three stages, then quench. 
ing in oil, lead, salt, or air until the tem- 
perature has dropped to at least 93°C. A 
continuous cooling rate must be maivtained 
without fail while reducing the tempera- 
ture in the refrigerating machine to —79°C.., 
below. which temperature no apparent ad- 
vantage is to be gained. It is sometimes 
advaiutageous to slow up the cooling rate 
by wrapping the too! in paper, but the main 
point to be observed is that the cooling rate 
must be continuous. 

The purpose of sub-zero refrigeration cof 
alloy steels is to complete the transforma- 
tion of austenite into martensite. This 
transformation is adversely affected if the 
tool is left in the air 30 hours or more after 
hardening. Following the cooling cycle, 
which takes about six hours, the tool is 
allowed to come to room temperature nor- 
mally. It is then tempered or drawn at 
5d40° to 595°C. to produce the desired hard- 
ness. It is possible to give the tool a double 
draw, in which case refrigeration is neces- 
sary before each draw. The percentage of 
eracked tools from this treatment is ex 


tremely low, even though they are of intri- 
cate shape. 
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Copper Powder Metallurgy 


Wide Variety of Components 


Tia a paper given at the April meeting of 
the American Electrochemical Society, 
J. J. Cordiano, of the Hardy Metallurgical 
Co., New York, stated that copper plays an 
important réle in the production of 75 per 
cent. of all the metal powder parts manu- 
factured to-day. He pointed out that a 
large percentage of this class of work is 
produced by cold pressing in steel dies fol- 
lowed by sintering the moulded components 
in a protective atmosphere. Parts exhibit- 
ing a wide variety of mechanical and phy- 
sical characteristics may be obtained by 
manipulation of the various aspects of 
moulding technique, such as the type of 
metal powder (e.g., single or mixed metals, 
or mixed metals and non-metals); the 
moulding pressure; the time, teniperature 
and atmosphere of sintering; and the post- 
sintering treatment. For example, a metal 
lic component having an apparent specific 
gravity of 5.5, a liquid absorption capacity 
of 20 to 25 per cent., and a tensile strength 
of 10,000 lb./sq. in. may be produced from 
a copper powder. On the other hand the 
same copper powder can be processed to 
form components indistinguishable from 
similar ones made from solid wrought cop- 
per. 


Four Techniques 


Components produced from copper powder 
may be divided into four groups, each de- 
manding its own fabrication technique, as 
follows: (1) The production of porous parts, 
e.g. porous bearings; (2) the production of 
high-strength, high-density parts, eg., 
tungsten-copper electrode tips; (3) the pro- 
duction of bi-layer and strip material, e.q., 
steel-backed copper-base bearings; and (4) 
the production of highly porous parts, e.g., 
filters. 

Porous Parts: Components requiring a 
porosity of 5 to 30 per cent, can be produced 
with completely automatic equipment. The 
metal powder is lubricated by mixing with 
it a volatile powder, such as salicylic or 
stearic acid. The mixture is fed, via auto- 
matic hoppers, to the moulds where it is 
compressed at from 20 to 40 tons,sq. in. 
The moulded components are then heat- 
treated in a continuous type furnace pro 
vided with a protective atmosphere and, 
finally, they may be re-pressed, if desired. 

High-Density Parts: In the production of 
high-density, high-strength components, the 
powder mixture is compressed at from 40 to 
100 tons/sq. in., followed by sintering for 
a period of time longer than for porous 
parts. Often thev are re-pressed and re- 
siutered, or annealed, to improve their pro- 
perties. An alternative but less satisfac- 


tory method involves pressing and sintering 
in ohe operation, 

Bi-layer Strip Parts: The method used 
for these parts is similar to those previously 
outlined except for the equipment used tor 
applying the pressure. The metal powder 
mixture is spread evenly over a clean strip 
of metal which has usually been plated with 
a flash of tin, copper, or nickel. The strip 
is heat-treated along with the powder in a 
continuous furnace to bond the metal pow- 
der particles to each other and to the strip. 


Finally, the bi-metallic strip is passed 
through rolls and then re-sintered, 
Highly Porous Parts are made from 


spherical copper powder. In some cases small 
amouuts of tin are added to the powder, 
and in others a little of a volatile powdered 
material. The mixture is fed into heat- 
resistant moulds and sintered in a protective 
atmosphere at a temperature up te 900°C., 
without any compression having been ap- 
plied. By this method porosities of 50 to 
60 per cent. are obtained. 


Porous Bronze Bearings 


The lecturer illustrated the varied appli- 
cations of parts made from powdered cop- 
per and mixtures of copper and other metal- 
lic and non-metallic powders. He pointed 
out that porous bronze bearings are made 
from copper-tin and copper-tin-graphite 
mixtures and have an oil-absorption capa- 
city of 25 to 30 per cent. Starter bushes 
on motors are now being made from copper- 
earhon mixtures, giving increased conduc- 
tivity and life. Diamond grinding wheels 
have been made with a copper-base meial- 
powder backing in place of plastic, giving 
greater strength and life. Steel-backed, 
copper-base bearings have been developed 
and used extensively especially in the auto- 
mobile and aircraft industries. A full re. 
port of the lecture is contained in Iren ige, 


April 27, 1944 








DALTON MEMORIAL 

The Manchester Philosophical Society is 
honouring the centenary of John Dalton 
with a memorial lecture, and it hopes to 
publish a memorial volume in which the 
whereabouts of Dalton relics will be given 
(many of the Society’s own relics were des- 
troved by enemy action in 1941). The 
secretaries would welcome any information 
relating to Dalton’s scientific interests or 
his connection with the Society; and they 
are in a position to receive gifts or offers of 
gifts. The address is 12 Brooklands 
Avenue, Manchester, 20. 
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Australian Aluminium 
Bauxite and Alunite Deposits 

N a recent address to the Royal Society 
1: Australia, at Canberra, Dr. H. G. 
Raggatt, Commonwealth Geologist, listed 
some of the deposits of aluminium ores that 
are known in Australia, which would provide 
ample material for the aluminium ingot in- 
dustry to establish which the Minister of 
Supply had proposed the allocation of 
£3,000 000, 

The Victorian Mines Department, Dr. 
Raggatt said, had tested two deposits near 
Mirboo North, in South Gippsland, 950 
miles from Melbourne, and only 20 miles 
from the State electricity undertaking at 
Yallourn. The New South Wales deposits 
at Bundanoon, which had been known for 
some titue, were of lower grade, but had the 
advautage of being in the near neighbour- 
hood of coal mines, fabricating plants, and 
shipping facilities. The Tasmanian depo- 
sits, discovered in the Ouse valley in 1941, 
also had the merit of lying near to coal, 
water, and hydro-electric power. 

In Western Australia a pilot plant was 
being erected to find out whether the alun- 
nite mud deposit at Lake Campion could be 
used to produce a grade of alumina suit 
able for the manufacture of the metal. It 
is working on the residue from the plant 
which has already been set up for the re 
covery of a product containing 75 per cent. 
sulphate of potash and 20 per vent. sulphate 
of soda at the rate of 5000 tons vearjy, This 
residue comprises about 4) per cent. of 
alumina and 37 per cet. of silica. ‘the 
new pilot plant will make use of hydro 
chlorie acid generated in the potash plant. 








PROPERTIES OF METALS 


Cireular (447 of the L.S. National Bureau 
f Standards, released a short tune ago, 
summarises the results of a comprehensive 
survey of the technical literature on the 
strength and related properties, thermal 
expansion, and thermal and electrical con 
ductivity of ferrous and non-ferrous metals 
and allovs at normal, high, and low tein 
peratures. In general, the data are pre 
sented in tabular form, although graphical 
representation is often used to indicate the 
eTects of changing composition or condi- 
tions on the properties. Data on alumin 
ium, copper, iron and steel, lead, magne 
sium, nickel, tin, zinc, a number of mis 
cellaneous metals, and their allovs are in- 
cluded. The circular is not limited to con 
ventional engineering materials but contains 
data on the properties of many materials 
which are not usually classed as such. 
Copies are obtainable from the Superin 


tendent of Documents, Government Printing 
Office. Washington, D.C. The price is $1.50. 
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eee eee Bulletin No. 7 of the 
Wrought Light Alloys Development Asso. 
ciation, recently published, price ls., con. 
tains the most recent information on a sub. 
ject which has hitherto been inadequatel\ 
discussed in print. The advice of machining 
experts and of the manufacturers of special 
machine tools has been obtained, so that 
the practical aspects of machining have not 
been sacrificed. It is emphasised that while 
a number of operations can be carried out 
with tools used on other metals, the best 
results are only to be obtained by using the 
tooi angles and shapes appropriate to the 
light alloys. The various essential modifica 
tions for tools are described in detail. 
Exceptionally high speeds can be used on 
aluminium alloys; in certain instances, as 
in turning and milling, the speed of opera 
tion is limited only by the speed of the 
machine itself. An account is given of the 
eculting materials used—plain carbon and 
high-speed too] steels, carbide tipped tools, 
and diamond cutting tools; of cutting com- 
pounds and lubricatts; and of tool shapes 
and operations in detail. The Bulletin, 
which is well illustrated by phctographs and 
drawings, concludes with a discussion of the 
distortion of machined components, and a 





bibliography on machining = aluminium 
alloys, 
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Parliamentary Topics 
Steel Exports 


N the House of Commons last week Sir 
I John Wardlaw-Milne asked the President 
of the Board of Trade whether in view of 
the change in the steel position, which 
would enable this country to export 10,000 
tons per month to the U.S.A., he would 
now remove the restrictions limiting the 
export of fish-hooks. Mr. Dalton replied in 
the negative. The exports to the United 
States referred to consisted of shipbuilding 
plates, and the arrangement was a special 
and temporary one, ‘‘There is still a short 
age of steel in this country, and we are 
importing large quantities from the United 
States,’ added Mr. Dalton. 


Swedish Iron Ore for Germany 


Sir Archibald Southby asked the Parlia- 
mentary Secretary to the Ministry of 
Eeouomie Warfare what proportion of the 
Swedish exports of iron ore to Germany 
came from the Grangesberg mine, and if he 
had any information as to who were the 
owners of the mine. Mr. Dingle Foot re 
plied that the mines in question were owned 
by Trafic A/B Grangesberg-Oxelésund, and 
constituted only a small part of the iron ore 
properties in the south of Sweden. rhe 
company had, however, a controlling inter 
est In another company, namely Luossavaara- 
Kiirunvaara A/B, which owns the greater 
part of the mines in Lapland and northern 
Sweden. His information was that in 1943 
all these mines taken together produced be- 
tween 55 and 66 per cent. of the total quan- 
tity of iron ore exported from Sweden. 


‘¢ Raw Materials Guide ”’ 


Mr. Kendall asked the Minister of Sup- 
ply whether his attention had been drawn 
to the fact that in the index of commodities 
published by his Department certain manu- 
facturers had been prejudiced by the fact 
that a commodity produced by several firms 
was described by the name applied to it by 
one particular foreign manufacturer; why 
the only kind of synthetic strong varn men- 
tioned in the index was Nylon; and could 
he state the names of other forms of strong 
yarn known to his Ministry. 

Sir Andrew Duncan replied that the ‘‘Raw 
Materials Guide’ was compiled to indicate 
the form of control and other particulars in 
regard to various commodities. Nylon was 
specifically mentioned, as it was subject to 
special contro] arrangements. Other strong 
varns used commercially included Durafil, 
Fortisan, Tenasco and Tyrenka. 

Mr. Kendall: Is the Minister aware that 
Fortisan, manufactured in this country, is 
very much stronger than Nylon? Will he 
take the necessary steps to encourage the 
manufacture of this important British pro- 
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duct ?—Sir A, Duncan: The purpose of this 
Guide has nothing to do with the respective 
yualities of these products. 


Secrecy over Penicillin 


Mr. Salt asked whether the Minister of 
Supply, in view of the desirability of re- 
moving all obstacles to the rapid develop- 
ment of the large-scale manufacture of 
penicillin, would permit full publicity with 
regard to the methods of manufacture and 
withdraw those objections hitherto raised 
on security grounds. Mr, Peat replied that 
he was not aware that large-scale production 
of penicillin was being impeded through 
lack of information. The general method 
of manufacture had been published in the 
technical press. 








A CHEMIST’S BOOKSHELF 





INSECT PESTS OF Foon. By Dr. H. E. 
Hinton and Dr. A. §. Corbet. London : 
H.M. Stationery Office. Pp. 148. 5s. 

Moths and their larve are a serious cause 
of trouble and loss to the food trades, and 
this handy and authoritative guide to the 
identification of moths and moth larve 
should be invaluable to everyone concerned 
with getting rid of these pests. Manufac- 
turers of insecticidal materials and_ their 
technical staffs will find it a useful eddition 
to their bookshelves. The two authors, how 
serving as pest officers with the Ministry 
of Food, wrote the papers which constitute 
this volume primarily for the use of the 
Ministry's inspectors. ‘this reviewer hopes 
that the modicum of entomological know- 
ledge needed before one can use the com- 
prehensive and somewhat complicated iden 
tification keys can be as easily acquired as 
the authors assume. It might have been a 
good idea to have included a glossary of the 
technical terms which will be new to most 
non-entomologists. 

DETERMINATION OF PARTICLE SIZE IN SUB- 
SIEVE-RANGE. London: British Colliery 
Owners’ Research Association and 
British Coal Utilisation Research Asso 
ciation. Pp. 70. 7s, 6d. 

Many industrial processes involve the use 
of powdered materials which depend criti- 
eally upon proper control of particle size. 
Some of the problems inherent are extremely 
difficult: for example, the particle size of 
carbon black was not known with certainty 
until the electron microscope became avail- 
able. Accordingly, a conference was con 
vened which met on June 30, 1941, and 
again on July 10, 1942, to consider the pro- 
blem of size analysis. At the first meeting 
&@ paper was presented on methods by two 
workers from each of the organisations con- 
cerned and the subject was further discussed 
at the second meeting. The initial paper 
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and the verbatim account of the discussions 
form the subject matter of this small book 
let. The methods reviewed were: (1) the 
direct-view microscopic method; (2) the 
light-extinction sedimentometer method; 
and (3) the Andreason sedimentation 
method. A routine test was worked out in 
the initial paper based on the light-extine 
tion sedimentometer. 

There are two main lines of interest in 
size determinatiou: one of these is where 
the chief concern is in the relation of size 
to total surface. This was not discussed to 
any extent at these conferences. The other 
line, for the discussion of which this con- 
ference was specially summoned, is the de- 
termination of the size distribution below 
the sieving range but above that wherein 
the difficulties of Brownian movement and 
the closeness of the particle size to the 
wave-length of light interfere, i.e., from 80 
to about 1. Very diverse points of view 
were expressed. No definite conclusions 
seem to have emerged as to the best method 
to be adopted, but the suggestion was made 
that a team of co-operating laboratories 
should exchange samples and experiences 
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with the object of arriving at an accurat 

and agreed method. This report will be of 

high value to the specialist in this field, but 

it is essentially a report for the specialist 

THE OXyY-ACETYLENE HANDBOOK. New 
york: Linde Air Products Company, 
Pp. 587. $1.59. 

This authoritative work on basic oxy. 
acetylene welding and cutting procedures 
should be invaluable both as a guide for 
self-instruction and as a standard classroom 
text-book i: trade and technical schools and 
engineering colleges. It covers the entire 
range of the oxy-acetylene process, giving 
clear instructions for handling all the com. 
mon commercial metals, together with sim. 
ple explanations of the fundamental prin- 
ciples of the various methods of depositing 
and controlling molten metal. Considerable 
space is devoted to an explanation of the 
operating principles of oxy-acetylene equip. 
ment and instructions for its care and main- 
tenance. More than 400 illustrations, many 
tables, a comprehensive index, and appen- 
dix with ample data contribute to the 
handiness of the volume for shop reference 
purposes, 











General News 





The price of gas coke is increased by four 
shilungs a ton and of hard coke by six 
shillings a ton from August 1, 
the Ministry of Fuel and Power. 


The British Association committee’s report 
on post-war university education, following 
two interim reports, has now been published. 
The price is 2s. 6d. 

A sound film, on 35 mm. stock, showing 
how difficulties in finding substitutes for 
Various war materials were overcome by 
American industry, can be borrowed without 
charge from the American and British Com- 
monwealth Association, 18 South Street. 


Lond nm. W.1. 


The Ministry of Aircraft Production, 
Directorate of Instrument and _ Aircraft 
Equipment Production (Inst.P.4), Millbank, 
London, 8.W.1, has taken over the responsi- 


announces 


bilities previously held by the Board of 
Trade as the production authority for phot: 
graphic silver-sensitised papers. An inter- 


lepartmental! committee will be set up. 


The first commercial work on dehvdratior 
of fish has been started at the Aberdeen 
works of Marshall and Co., Aberdeen, using 
plant installed by the Ministry of Food, to 
experimental! designs tested and created a 
the Torry Research Station, Aberdeen. The 
process 18 at present confined to herrings, 
which are in surplus at the present time. 


-From Week to Week 


The employees of an I.C.J. explosives 
factory in Scotland have sent a donation of 
£2 to the Merchant Navy Comforts Service. 
Since the beginning of the war this organ- 
sation has distributed over 3,000,000 gifts. 


The fuel efficiency campaign carried on by 
the Ministry of Fuel and Power has led, in 
its first 18 months, to an estimated saving 
of nearly 4,000,000 tons of coal in 11,000 
factories with a total annual consumption 
of 39,000,000 tons. This estimate does not 
include further economies in gas, electricity, 
and fuel oil. 


A workshop microscope, with a magnifica 
tion of »x 40 and a field view of about 
0.2 in. diameter, is marketed bv Machin 
Shop Equipment, Ltd., of 136-142 Victoria 
Street, London, S.W.1. Designed for eX- 
amining surfaces, it has a measuring scale 
graduated in 100 divisions of 0.001 in. so 
that differences as small as 0.00025 in. can 
easily be estimated. 


The provision of a technica] college fo: 
Scunthorpe, the industry of which is 
dominated by iron and steel making, is 
recommended by the Lindsey County Coun 
cil Education Committee. It is estimated 
that out of the thousand pupils who would 
attend %) would be studying chemistry and 
metallurgy, while 300 would take enginee) 
ing subjects. 
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A new exhibition with the theme ~ Your 
Paper Goes To War” has been designed by 
the Waste Paper Recovery Association and, 
mounted on a= specially-constructed mobile 
trailer, it wil] tour the principal industrial 
areas, 


Public control of the chemical industry 
has become a vital social question, said Mr. 
Robert Edwards, N.W. area organiser of thi 
Chemical Workers’ Union, speaking at the 
summer school of the Labour Colleges at 
Bangor recently. “* People know very littl 
about the chemical industry,” he said, 
partly due to the fact that it is largely a 
new industry and partly because the power- 
ful monopolists who control industry con- 
sistently withhold information.”’ 


A memorandum on thioplasts, No. M.11. 
has been published jointly by the Ministry 
of Supply, the Admiralty and the Ministry 
of Aircraft Production. The publication is 
based on research carried out by the Dve- 
stuffs Division of I1.C.1., Ltd., on behalf of 
these three Government departments, and 
gives details of the compounding and _pro- 
cessing of six synthetic rubbers, | riz., 
Novoplas A, and Thiokols A, AZ, F, FA and 
N (GR-P). 


The proposal of British Titan Products 
Co., Ltd., to erect a plant at Piewipe, near 
Grimsby, is being opposed by the N.E. Sea 
Fisheries Committee on the ground that 
effluents would pollute the Humber. The 


Humber Conservancy Board, on the other 
hand, has withdrawn its opposition after 


receiving an assurance that the rate of 
effluent discharge will not exceed 45,000 
gallons an hour, that the sulphuric acid con- 
tent will be kept to a minimum, and 
that the pipe-line will be carried below low- 
water mark. 


A committee hax been appointed by the 
Treasury and the Ministry of Fuel and 
Power to consider the effect of the hydro- 
earbon oil duties on the supply of raw 
materials and the development of the chem- 
cal industry; and the extent to which a 
change in those duties would affect indus- 
tries engaged in the production of similar 
products from coal. The committee con- 
sists of Sir Amos Avre (chairman), Sir John 
Fox, Sir Robert Robinson. and Mr. A. 5. 
MacHarg. 

Addition of an olefine sulphide, specially 
processed, to Thiokol has made possible a 
sulphur-Thiokol mortar which is claimed to 
compare favourably with concrete so far as 
strength is concerned. Inert at temperatures 
up to 200° F., unaffected bv hot or cold acid, 
corrosive salt or mild alkaline solutions, and 
with a bond to brick of 400-500 lb. Sq. n.. 
it is being used to save steel and natural 
rubber in the construction of tanks for 
pickling steel, chemical vats, and industrial 
sewers for disposing of acid and other wastes. 
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The Board of Trade announces that appli- 


cations for licences previously sent to thi 
Export Licensing Department, Bank Build- 
ings. Princes Street, London. E.C., should 
in future be sent to Stafford House, King 
William Street, London. E.C.4. It will be 
of considerable assistance to the Department 
if for the preseni applicants will restrict 
their applications to urgent cases. Arrange- 
ments have been made with the Customs 
under which any licences produced to them 
with a period of validity expiring in July 
and August, 1944, will be regarded as auto- 
matically extended until August 31, 1944. 
Coefficients of friction for minerals, 
quoted in reference 
have a bearing) on 


rarely 
works on mineralogy, 

transport in ~ bulk, 
and are useful when it comes to setting of 
screens and chutes. Comparison of frictional 
tendencies can be made, for instance, when 
minerals are passing through reduction 
plauts, savs a recent number of Mine and 
Quarry Engineering, which gives the tollow- 
ing figures for the slope (in degrees from the 
horizontal) at which some of the commoner 
minerals and rocks will start sliding: lime- 
stone, 314; coal, 30: magnetite, 28: calcite, 
27; quartz, zincblende and haematite, 25; 
and galena, 24. 


National Arbitration Tribunal Award No. 
597 gives details of a wage claim made by 
members of the Chemical Workers’ Union 
emploved at the Widnes works of Thomas 
Bolton and Sons, Ltd., the copper-manufac- 
turing firm. According to this publication 
the firm had agreements with the Amalga- 
mated Engineers Union and the National 
Union of General and Municipal Workers. 
but ‘‘ felt unable to negotiate with the 
Chemical Workers’ Umion.”* = An all-round 
increase of ld. an hour had been granted 
following a similar increase awarded by the 
Heavy Chemicals J.I.C. The tribunal found 
against the claim. 


Foreign News 
Sodium antimony lactophenate is 


imarketed in the United 
secticide. 


! being 
States as an in- 


Plans are in hand in Finland to build 
twenty new tar plants which would bring 
the number of the country’s tar plants up 
to thirty. 


Recent exploratory work conducted at the 
Malagash salt mine in Nova Scotia has re- 
vealed several hundred thousand tons of salt 
containing an average of eight per cent. 
potassium chloride. 


Aluminium production is «xpected to start 
shortly at Wangaratta, Victoria, Australia, 
based on bauxite from the Gippsland dis- 
trict. The output will go into aircraft 
manufacture. 
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The new coins coming into currency in 
Spain are made of an alloy of 90) per cent. 
copper and 10 per cent. aluminium. 


Production of mercury from cinnabar in 
the Union of South Africa last vear 
amounted to approximately 88,000  lb.. 
sufhcient to fill the country’s needs. 


American manufacturers of carbon black, 
now in extremely short supply, have been 
asked to consider the construction of carbon 
black plants in Russia and Iran. 


For synthetic liquid-fuel investigations the 
U.S. Bureau of Mines has been allocated the 
sum of $30,000,000. Small-scale research at 
Pittsburgh is to be expanded, and larger ex- 
perimental plants will be built at Bruceton. 


A new synthetic lacauer derived from sova 
beans has been developed at the Northern 
Regional Research Laboratory of the U.8. 
Department of Agriculture, Peoria, Lilinois. 
Known as Nortlac, it is an ethylene diamid 
polvamide. 


Manufacture of lignin plastics from wast. 
liquors at pulp plants is to be undertaken 
by the Howard Smith Paper Mills, Toronto, 
Canada, as the result of substantial expend 
ture on research. A pilot plant -sufficientls 
large to permit manufacture on a commercial 
scale is being built. 


A plant to cost £2,500,000 and to produc: 
150 tons datly of ammonium sulphate ts 
planned for the State of Travancore in 
southern India. Negotiations are going on 
to secure the necessary machinery for in 
stallation by an American firm. 


A centre for industrial research in the jield 
of high-frequency electrica] heating has been 
established in the Department of Chemical 
Engineering, Columbia University, unde 
th lirection of Professor Hixson = and 
Dr. P. W. Schutz. 

Copper and tungsten are now being mined 
on an economic basis in Namaqualand. 
S.W. Africa, and the South Afnmcan Govern. 
ment is reported to be conte mplating furthe 
development. In the Potgietersrust district 
investigations are in hand with the hope of 
finding molybdenum in paying quantities. 


The Argentine State Oil Company, th. 
Y.P.F.. announces that oi] has been dis- 
covered near Caleta Oliva, south-east of tix 
Comodoro Rivadavia oil fields. Oil 
pol out that this discovery is of impo! 
tance as it confirms the expectations held 
vith regard to the oil-bearing zone round 
the Gulf of San Jorge. 

Authorisation has been given by thie 
Spanish Government for the construction of 
a new synthetic resin factory at Matard, 
near Barcelona; and for an electrochemical 
plant for the production of caustic soda, 


geologist - 


chlorine, hydrogen, etc., at Cardona, north 
of Barcelona. Cardona is famous for its 
salinas “—large natural rock-salt depdsits. 
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U.S. mercury production in 1943 totalled 
51,929 flasks, 90 per cent. of which cam 
from 28 mines; 33,812 flasks were produced 
in California, the next highest States being 
Idaho, Nevada and Oregon, each turning ou, 
over 4000 flasks. The Hermes mine in 
Idaho, second largest producer in 1943, has 
since ceased production. 


A fully-mechanised nitrate plant is being 
built by the Tarapaca and Antofagasta 
Nitrate Co. of Santiago, Chile, at a cost of 
about $12,000,000. The plant is expected 
to have an apnual capacity of 200,000 tons 
which may be increased to over 300,000 tons. 
Nitrate reseryes within a radius of 10 miles 
of the factory amount to 70 million tons. 








Commercial Intelligence 


The following are taken from printed reports, but we 
cannot be responsible for errors that May occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
provides that every Mortgage or Charge, as described 
therein, shal] be registered within 21 days after its 
suntien, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every 
company shall, in making its Annual Summary, specify 
the total amount of debt due from the company in 
respect of all pean es or Charges. The following 
Mortgages and Charg ve been so registered. In each 

case the total debt. “an specified in the last available 
Aaaaal Summary, is also given—marked with an *— 
followed by the date of the Summary, but such total may 
ve been reduced.) 


FLEETWOOD CHEMICAL CO., LTD.., 
London, 38.E. (M., 5/8/44.) July 12. 
£300 debentures, part of a series already 


registered. F£1515. December 31, 1941. 
HALLIDAY « étim LTD.. South 
Reddish. bleachers and dve rs. (M.. 5/8 $4. 


July a £56809 13s. Yd. debenture stock 
secured by Trust Deed dated June 29, 1944: 
general charge (subject, etc.). * £3750. 
April 27, 1940. 

BRITISH ALUMINIUM CO., LTD.. 
London, E.C. (M., 5/8/44.) Julv 17, dis- 
position by Paul Colbeck with consent of 
co. granted in implement of a Trust Deed 
dated September 12. 1934: charged on 
17 Manse Crescent, St. Ninians, with ground 
attached. *£3,270,644. April 14. 1944. 

LAFARGE ALUMINOUS CEMENT CO., 
LTD... Ripley. (M., 5/8/44.) July 6, 
mortgage to Builders and General Building 
Society securing £10,000 and any othe 
monevs, ete.; charged on 72 Brook Street. 
Maviair, London, W., and benefit of a 
licence, etc. (ranking in priority to a deben- 
ture dated January 1, 1941) * £1995. 
January 12, 1944. 


Company Winding-up Voluntarily 
HEMERDON WOLFRAM, LTD. 
C.W.U.V., 5/8/44.) By special resolution, 
passed July 17. S. R. Hogg, River Plate 
House, Finsbury Cireus, London, E.C.2. 
appointed liquidator. 
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Company News 
The British Thermostat Co., Ltd., is again 


paying a final dividend of Ll per cent., 
making 18} per cent. (same). 

Sangers, Ltd., have increased their ordin- 
ary dividend for the year ended April 30, 
from 224 per cent. to 25 per cent. by the 
payment of a final dividend of 20 per cent. 
(174 per cent.). 

International Diatomite, Ltd., announce a 
net profit of £183 (£2294) for the year ended 
March 31. Dividend on ordinary shares, nil 
(3 per cent.). The directors report a difficult 
year owing to abnormal trading conditions. 
and the impossibility of obtaining raw 
material from Denmark. 

The reduction from £750,000 to £266,480 
in the capital of the Methylating Co., Ltd., 
by returning capital not required and can- 
celling unissued shares has been confirmed 
by Mr. Justice Cohen. Counsel for the 
company stated that it was carrying on a 
flourishing and successful business and had 
capital in excess of its wants. 








Chemical and Allied Stocks 
and Shares 


LTHOUGH less active, stock markets 

remained firm with main attention again 
centred on industrial shares on hopeful 
views of post-war prospects. Gilt-edged 
stocks again tended to move higher, while 
in other directions Gas Light & Coke ordin- 
ary were a good feature, rising to 23s. xd. 
on the hope that the half-yearly payment 
foreshadows a return to 5 per cent, divi 
dends. Imperial Chemical at 40s, 3d. were 
little changed on balance, while Borax Con- 
solidated deferred remained firm at 40s., 


and Dunlop Rubber were close on 48s. A 
strong feature was provided by British Oxy- 
gen with an advance to 90s. Barry & 


Staines were 54s., and Nairn & Greenwich 
B0s. 

tinder the influence of the full results 
and the progress and good prospects of the 
plastics side of the business, De La Rue 
ordinary moved up to £94, at which the 
vield is slightly over 4} per cent. on the 
basis of the past year’s 40 per cent. divi- 
dend. The latter is a conservative pay 
ment, as earnings on the shares were nearly 
73 per cent.; £50,000 is again added to re 
serve, and the carry forward increased from 
£68,158 to £75,387. Among shares of other 
companies connected with plastics, British 
Industrial 2s. ordinary were 7s. $d., aud 
Erinvid 5s. shares Ils. 3d. 

Boots Drug at 59s. 9d. held most of an 
earlier advance, aided by further eonsidera- 
tion of the financial results; the increased 


30 per cent. dividend came out of earnings 
of nearly 61 per cent. on the 5s. ordinary 
units, apart from the fact that the subsidi- 
aries have, of course, retained a proportion 
of their profits. United Molasses 6s. &d. 
units have remained favoured awaiting the 
full results, changing hands around 39s, 6d. 
British Aluminiam were better at 5ls, 9d., 
and Triplex Glass firmer at 45s. General 
Refractories 10s. ordinary were agai: around 
18s. 6d., being favoured on hopes of increased 
earnings and dividends after the war, while 
British Match were 44s., although elsewhere 
Lever & Unilever eased slightly to 42s. 

Still under the influence of the higher divi- 
dend, Richard Thomas 6s. 8d. units kept 
firm at 12s. 74d. xd., it being expected that 
the full results will show that a good pro- 
portion of profits is being placed to reserves, 
etc. Consett Iron 6s. 8d. units were &s. 9d., 
vielding over 53 per cent. on last year’s 74 
per cent. dividend; a further 7 per cent. 
could have been paid in dividend if profits 
had been fully distributed. Reflecting the 
good impression created by the past year’s 
results and strong balance-sheet, Metal Box 
ordinary were firm at 94s. 6d. Stewarts & 
Llovds were 58s. 6d., Tube Investments 
100s. 6d., Babcock & Wilcox d4s., Guest 
Keen 42s., Neepsend 34s. 3d., United Steel 
27s. l4d., und Allied Ironfounders ds. 9d. 

British Plaster Board 5s. ordinary re 
mained an active feature, rallying sirongly 
to 41s. 6d. following an earlier reaction. 
Associated Cement were firm at Gs. d., 
Monsanto Chemicals 5} per cent. preference 
again 23s., and B. Laporte firm at 8os., 
while W. J. Bush were 66s. 3d., and Greeff 
Chemicals 5s. ordinary &s. 9d. Fisons at 
d4s. and Valor at 55s., remained steady. 
Timothy Whites showed firmness at 38s., and 
Sangers were 29s. 6d. Textiles were less 
active, Bradford Dyers being %5s., Calico 
Printers 17s. 3d., and Bleachers Ils, «d., 
with Courtaulds 59s., and British Celanese 
30s. Od. Elsewhere, Amalgamated Metal 
were 18s. 73d., and Imperial Smelting 
l4s. 7id. Leading oil shares did not all 
hold best prices, ‘‘ Shell’’ being &8s. $d., 
although Anglo-Iranian were 125s. vd 
Attoeks rose to 64s. 9d., but Ultramars 
moved back to 73s. 9d. 








British Chemical Prices 


Market Reports 


ATHER quieter conditions are reported 

on the London general chemicals mar- 
ket this week and fresh business is on a 
smaller scale than of late chiefly because of 
the holiday period, which is also affecting 
delivery against contracts. There has been 
little alteration in the supply position and 
ii most cases dealers already have sufficient 
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orders on their books to absorb supplies as 
they become available. The demand for 
ral lid and liquid Caustk soda, chiefly 
commitments, has been on a good scale 
aia steady pressure for supplies of soda 
ash and bicarbonate of soda has also been 
reported. There has been a fair aggregate 
movement of supplies art industrial refined 
nitrate of soda and a steady demand has 
been reported for both the commercial and 
photographic descriptions of hyposulphite 
Offers of chlorate of soda are 
meeting with a ready outlet. Among the 
potash materials moderate supplies of solid 
caustic potash are being distributed steadily 
to essential users on the basis of the fixed 
prices, while liquid caustic potash continues 
in limited supply. A steady inquiry is being 
dealt with for acid phosphate ef potash and 
a good demand is reported for permanganate 
of potash. Quiet trading conditions are re- 
ported in the coal-tar products market and 
there is little change on the week. 


agalisi 


of soda. 


MANCHESTER.—The undertone has re- 
mained firm in virtually all sections of the 
Manchester chemical market during the past 
week, although actual changes have been 
few and of little consequence. Movement 


The fact that goods made of raw materials in 

short supply owing to war conditions are adver- 

tised in this paper should not be taken as an 

indication that tney are necessarily available for 
_ export 
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of supplies of textile chemicals to users in 
the Lancashire and West Riding areas has 
been affected to some extent by holiday Con 
ditions at a good many centres, as has also 
the demand in several other directions, but. 
allowing for this factor, the position of the 
market from the point of view both of new 
business and of deliveries under contracts is 
reasonably satisfactory. The demand for 
the tar products, especially for the light 
distillates, has been on steady lines, 
GLASGOW .—As the Glasgow Fair holidays 
have now been completed, business in the 
home trade has resumed its usual day-to-day 
transactions. Export inquiries are again 
steady, aud prices remain firm, with O 
al chauges to report. 





RUBBER FRICTION 
SURFACE BELTING & 
ENDLESS VEE ROPES 


epestetien Quality 
Large Stocks - Prompt Despatch 


FRANCIS W. HARRIS & Co. Ltd. 
BURSLEM - Stoke-on-Trent 


"Phone Stoke-on-Trent 7181. 
rams: Belting, Burslem 

















Chemical Equipment lined with 
Acid-resisting Glass Enamel 


T. & C. CLARK & C°® LU? 


CLARE WOME Meron WOLVERHAMPTON ee 
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FOR IMPORTANT GOVERN- 

MENT CONTRACTS OFFER 

YOUR PRODUCT IN P.T.L. KEGS 

They are included in Type P/2 
of B.S.I. Schedule 993. 


SPECIAL FEATURES: 


Full opening Lever Lid. 


Bail handle on small sizes, 


flat or bail handle on large 
sizes. 





Side seam welded, bottom . 
tightly double seamed. 
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THE 


BRITISH ASSOCIATION 
OF CHEMISTS 


is the professional Trade 
Union for all qualified chemists. 
ONE of its many activities is the 
APPOINTMENTS SERVICE. 
Over 6,615 vacancies were 
notified to members during the 
past five years. 
For particulars of Membership, write to :-— 
Cc. B. WOODLEY 175, Piccadilly, 
C.R.A., F.C.LS., London, W.| 

General Secretary, B.A.C. 











EDUCATIONAL 
Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 
Key Men in Wartime and Afterwards. 
MaAxY of the finest posts in Britain in Wartime are 
reserved for Chemical Engineers. The same will be 
the case when the war is over. The vast technique and 
experience now beinc applied to Chemica! Technology 
for war purposes wil] then be suitably utilised in recon- 
struction, and in trade and commerce. 
Enrol with the T.1.G.B. for A.M.1.Chem.E. Framinations 
in which home-study Students of The T.1.G.B. have now 
gained -— 
THREE ** MACNAB” PRiZES. 
including tle “ MacNab ” Prize awarded 
at the isst (1943) Examination. 
Write to-day for “ The Engineer’s Guide to Success "— 
free, containing the world’s widest choice of Engineering 
Courses—over 200—the Department of Chemical 
Technology, including Chemical Engineering Processes, 
Plant Construction, Works Design and Operation, and 
Organisation and Management—and whicb alone gives 
the Regulations aot A.M. . a E., A.M.1.Mech.E., 
A.M.L.E.E., C. & B.Se., 
THE TECHNOLOGICAL INSTITUTE 
F GREAT BRITAIN, 
219 Temple Bar House, London, E.C.4. 


HERIOT-WATT COLLEGE, EDINBURGH 
(Affiliated with the University of Edinburgh) 








DEPARTMENT OF CHEMISTRY 
Acting Head of Department— James Sandilands, Ph.D., 
4.H-W.C., F.R.1.C., F.R.S.E. 
Full Time os Diploma Courses in Applied Chemistry. 
Assaying Oil Technology Fuels Paper Manufacture 
Brewing Bio-Chemistry Pharmaceutical Chemistry 


Pharmacy Micro- Analysis 





Entrance Examination 19th and 20th September. 
Three Scholarships (£35 per annum) are offered. 
Session begins—Monday, 9th October. 

In view of National Service and Ministry of Labour 
requirements, intending students should make application 
for enrolment at an early date. 

J. CAMERON SMAIL, 


Principal. 
FOR SALE 


CHARCOAL, ANIMAL, and VEGETABLE, horti- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated ; estab- 
lished 1530; contractors to H.M. Government.—THOS. 
HILL-JONES, Lrp., “ Invicta ” Mills, Bow Common Lane, 
London, E. Telegrams, “ Hill-Jones, Bochurch, Lon- 
don.” Telephone: 3285 East. 


YPSUM. Offers wanted for 400-500 tons of Best 
French Lump Gypsum lying in Somerset. Sample 


and information on application to Box 2197, THE 
CHEMICAL AGE, 154 Fleet Street, E.C.4. 
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Secondhand 

DISTILLATION and EVAPORATION PLANT 

for sale. 

ERTICAL mild steel Vacuum STILL, 7 ft. 0 in. 
high by 4 ft. 2 in. dia., arranged with blown steam 
heating coil in bottom; 16 in. by 12 in. manhole 
and sundry connections; unit complete with 
barometric condenser 4 ft. 4 in. deep by 2 ft. 4 in. 
dia., and mild steel separator 3 ft. 0 in. deep by 
2 ft. 4 in. dia.; swan-neck. 

Copper steam jacketed STILL by John Dore, 5 ft. 3 in. 
deep by 3 ft 3 in. dia. ; 10 in. dia. opening to body 
of still: bolted on steam jacketed dished bottom 
section; two bow type agitators mounted on 
vertical shaft driven through bevel gears from 
f. and |. pulleys. 

Copper steam jacketed STILL by John Dore, 3 ft. 4 in. 
deep on straight by 3 ft. 6 in. dia.: bolted on 
domed cover with inspection windows; steam 
jacketed bolted-on bottom, giving overall internal 
depth of 5 ft. 9 in.; 12 in. dia. inspection door ; 
copper swan-neck and coil condenser. 

Vertical all copper direct fired STILL, oil jacketed; 
2 ft. 9 in. deep internally by 2 ft. O in. dia. ; 
bolted-on domed cover with 6 in. vapour connec- 
tion, swan-neck and condensing coil. Still 
mounted in mild steel skirt for firing. 

Vertical copper lined steam jacketed STyLL; 2 ft. 
4 in. deep by 1 ft. 6 in. dia.: dished bottom with 
bolted-on cast iron jacket ; domed cover arranged 
copper swan-neck, leading to coil condenser. 

Vertical EVAPORATION PLANT having cast, iron; 
calandria portion 3 ft. 4 in. deep by 3 ft. 9 in. 
dia. containing 226—1} in.. dia. tubes, 10 in. dia. 
return tube: vapour portion of riveted copper 
6 ft. 6 in. deep on straight by 3 ft. 9 in. dia. ; 
domed top with 3 ft. 0 in. deep by 2 ft. 6 in. dia. 
vapour trap; complete with sight glasses, 
manhole and usual fittings and marine type 
condenser 7 ft. 0 in. long by 2 ft. 0 in. dia., 254— 
} in. tubes. 

All copper FRACTIONATING COLUMN ; overall 
height 13 ft. 6 in. by 10 in. dia., comprising tour 
sections each 3 ft. 0 in.; each section contains 
five trays fitted with bubbling hoods : copper coil 
dephlegmator 12 in. high at top. 

Cast iron JET CONDENSER, 9it. 0 in. high on 
straight ; 12 in. deep conical bottom by 2 ft. 6 in. 
dia.; 16 in. flanged vapour connection; 7 in 
flanged bottom run-off ; two liquid connections. 


GEORGE COHEN, SONS & CO., LTD., 
STANNINGLEY, near LEEDS and 
WOOD LANE, LONDON, W.12 


‘Phone 98 Staines. 
EAVY toothed Crusher. Small Autoclave 4’ x 27° 
Copper Vacuum Pan 40 Gals. Jacketted pan 3’ by 
3’ 6”. Six Open Tanks 5’ 8” deep by 3’ 9” diam. 
HARRY H. GARDAM & CO. LTD. 
STAINES. 


ON-SCRATCH POWDER CLEANSER—tegular 

bulk supplies in bags. Write for sample giving 
approximate quantities desired. Box 2177, THE 
CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 


pomp, Vertical, 3 Throw, by Bailey 10-in. +09 
by 14 in. Stroke, geared belt drive. THOMPSON & SON 
(MILLWALL), LTD., Cuba Street, Millwall, London, E.14. 
East 1844. 


100 REBUILT Hydro Extractors by all leading 
makers from 18 in. upwards with countershafts 
attached and safety covers. Jacketed Steam Pans, 
various sizes. List on request. Seen at Randalls, 
Arundel Terrace, Barnes. Telephone ; Riverside 2436. 


1000 STRONG NEW WATERPROOF APRONS. 
To-day’s value 5s. each. Clearing at 30s. 

dozen. Also large quantity Filter Cloths, cheap. Wil- 

sons, Springfield Milis, Preston, Lancs. Phone 2198. 


PATENTS & TRADE MARKS 

ING’S PATENT AGENCY, LTD. (B. T. King 

A.1.Mech.E., Patent Agent), 146a, Queen Victoria 
Street, London, E.C.4. ADVICE ‘Handbook, and 











Consultation free. Phone : City 6161. 
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SERVICING 


RINDING of every descripnon of chemical and 

other materials for the trade with improved mills.— 
THOS. HILL-JONEs, LTD., “ Invicta *’ Mills, Bow Common 
Lane, London, E. Telegrams: “ Hill-Jones, Bochurch, 
London.” Telephone: 3285 East 


SITUATIONS VACANT 


None of the advertisements below relates to a woman 
between 18 and 41 unless such a woman (a) has living 
with her a child of hers under the age of 14, or (b) 
regustered under the Blind Persons Acts, or (ce) has a 
i L her to obtain employ- 





OST-WAR or mmediate employment. Senior 

Technical Sales Executive with suitable practical 
and sales experience required by Valve Manufacturer 
(Stop Valves for Controlling Fluids). Applications 
considered now, employment when available. Salary 
according to qualifications not under £800 p.a. Applica- 
tion with full information treated in confidence. Box 
2178, CHEMICAL AGE, 154, Fleet Street, London. 


WANTED 


ANTED.—Supplies of Nitre Cake in ten-ton lots. 
Box No. 2126, THR CHEMICAL AGE, 1354 Fleet 
Street, E.C.4. 


HYDROGEN PEROXIDE 


Concentrated Qualities. Dyestuffs & Chemicals 


COLE & WILSON, LTD. 
24, Greenhead Road, HUDDERSFIELD 
Phone: Huddersfield 1993. Grams: ‘Colour’ Huddersfield 

















at 


A Slate Pow- 
5 der in great 

demand as the 
most econo- 
mical filler for 
Vulcanite and 
Moulded Rub- 
H. B. Gould, Port Penhryn, Bangor ber Goods. 























LEICH 
&SONS 
METAL 


WORKS 


Orlando St 
BOLTON. 








STEAM TRAPS 


FOR ALL PRESSURES AND DUTIES 
WE SPECIALISE 


in engineer’s 

requirements for 

the chemical and 
allied trades 


BRITISH STEAM 
SPECIALITIES LTO 
Wharf St., LEICESTER 
Also at: London, Liverpool, Whiston, 
Glasgow, Bristol,” Manchester, & Newcastie-on-Tyne 
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Products of the 


fenn OX Foundry Co. Ltd. 


include all alloys of Copper and 

aluminium, for the Chemical 
Industry. 

Glenville Grove, London, S.E.8 

Specialists in corrosion problems 











COMPLETE PLANTS FOR 
VENTILATING 
FUME & DUST 
EXTRACTION 
GOOD DELIVERIES 
CENTRIFUGAL OR PROPELLOR 
FANS 


MODERN PLANT LTD. 


BILLESDON LEICESTER 


TELE PHONE BILLESDON 26! 
GRAMS “CONVEYOR - LEICESTER*’ 











Solvent Recovery 


Plant 


Carbon Adsorption 
System 


British Carbo-Norit Union, Ltd. 
16, Queen Anne’s Gate, S.W.1, 











IRGNAC METAL 





FOR RESISTING ACIDS 


VALVES, TAPS AND CASTINGS 


FOR CORROSIVES 


HAUGHTON’S METALLIC 
co., LTD. 
30, St. Mary-at-Hill, 
London, E.C.3 
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TATE 


SEMI-BALANCED 
SOLENOID OPERATED 
VALVES 





suitable for steam, water, 
air, spirits, oil, and 
chemicals. 


SCIENTIFIC GLASSWARE| | werery worus, cast panacc 


BRADFORD 











The Key-stone to efficiency 


in all laboratory work. 


it is essential that al! laboratory glassware should possess 
a degree of stability capable of resisting attacks from 
acids, while at the same time being immune to the 
effects of sudden thermal changes. 


PYREX Brand Scientific Glassware fully meets every 

requirement of daily usage in intricate chemical tests. 

By reason of its amazingly low co-efficient of expansion 
(.0000032) it is unaffected by either heat or cold, This 
characteristic permits us to make the structure of this 

remarkable Glassware of a more robust build than that 

of ordinary glass, thus giving it substantial enduring 

strength, which affords protection against breakage in 


every-day handling. ADSORBENT AND CATALYST 











Chemists and scientists will find that PYREX Brand BRITISH 
Scientific Glassware maintains, indefinitely, the many MANUFACTURE 
vital and reliable properties essential to modern 
scientific equipment. 


FOR 
PYREX Brand Scientific WRITS OS 
Glassware is supplied only PARTICULARS 
through Laboratory Furnisis 
ers, but sllustrated cataloguc 
and two free copies of our 4 


Chemist's Notebook will be 
sent direct on application 


eared 6B PTER SPENCE & SONS LTD. 
and see that you get it! ONAL BUILDINGS ¢ 


JAMES A. JOBLING & CO. LTD. MANCHESTER, 3 
SUNDERLAND. LONDON OFFICE: 4 HANGER GREEN, EALING W.5 


7.37. 
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STILLS 


RECTIFYING 
COLUMNS 


CONDENSERS 


Autoclaves 
Calandrias 
Vacuum Pans 





Boiling Pans 




















Large Steam jacketted copper Pipework 
boiling and mixing pan with : ’ 
geared agitators, steam jacket Coils, etc. 


of mild steel. 











(Patent) 


TRIPLE ROLL MILL 


NEW MODEL specially developed for 
RESEARCH, SAMPLING, 
PRODUCTION TESTING and 


SMALL SCALE PRODUCTION of 


PAINTS AND PRINTING INKS 





ADMIRABLE FOR TESTING COLOURS 


IN SUITABLE MEDIA 
% PRECISION GROUND ROLLERS 
% MICROMETER ADJUSTMENTS 
% SELF-CONTAINED MOTOR DRIVE 
Send for List M.611 


“MONITOR” TRIPLE ROLL MILL 
TYPE D.R. 

















MONITOR WORKS, I14 LISSON GROVE, LONDON, N.W.1I 
Telephone : PADdington 7236-7237 


Telegrams: ‘‘ Pasenco, Phone, London”’ 























For 
Maximum 
Resistance- 












Exceptionally prolonged service Is 
assured when Tanks, lowers, ScruD- 

. ste > 1; >,3 sava +t \ ‘cringt . 
bers, etc. are lined with Accrington 
‘‘Nori’’ Ware. 


ACCRINGTON BRICK & TILE CO. 


ACCRINGTON 
















CHOCOLATE TRADE 


SUGAR CONFECTIONERY, 
TOFFEES, ETC. 


BAKERY TRADE, 
CAKES 


BISCUIT TRADE 






BREAD AND 












‘FREDK. BOEHM 


a 


TOILET PREPARATIONS 


Technical assistance will be gladly given. 





has been found invaluable for some years past in the 


MARGARINE AND COMPOUND 
TRADE 


LEATHER TRADE 
RUBBER TRADE 
VARNISH TRADE 


‘* Rowanhurst,’”’ 
Grove Road, 


BEACONSFIELD, BUCKS. 

















i 
| 




























Printed in Great Britain by THE PRESS aT COOMR2LANDS, 
BENN BROTHERS, LTD., at Bouverie House, 154, Fleet Street, E.C.4, August 5th, 1944. 
Class Matter at the New York, U.S.A., Post Office. 


London and Addlestone, and published by 


Enterei as Second 

















